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Proceedincfs  of  the  T'lventy-Second  Annual  Meet- 

iag  of  the  American  Association  of 

Economic  Entomolo^fists 

The  twenty-second  annual  meeting  of  the  American  Association  of 
Economic  Entomologists  was  held  at  Harvard  Medical  School,  Brook- 
line,  a  suburb  of  Boston,  Mass.,  December  28-29,  1909. 

The  business  proceedings  follow  in  Part  I,  while  the  addresses, 
papers  and  discussions  will  be  found  in  Part  II. 

PART  I 

The  meeting  was  called  to  order  by  President  W.  E.  Britton  at  ten 
o'clock  a.  m.,  Tuesday,  December  28th. 

The  attendance  averaged  one  hundred  members  and  visitors.  The 
following  members  were  present : 

George  G.  Ainslee,  Clemson  College,  S.  C;  Arthur  I.  Bourne,  Washington, 
D.  C;  R.  W.  Braucher,  Washington,  D.  C;  W.  E.  Britton,  New  Haven,  Conn.; 
C.  T.  Brues,  Forest  Hills,  Mass.;  A.  F.  Burgess,  Washington,  D.  C;  Lawson 
Caesar,  Guelph,  Canada;  C.  W.  Collins,  Melrose  Highlands,  Mass.;  A.  F. 
Conradi,  Clemson  College,  S.  C;  Mel.  T.  Cook,  Newark,  Del.;  R.  A.  Cooley, 
Boseman,  Mont;  E.  C.  Cotton,  KnoxviHe,  Term.;  C.  R.  Crosby,  Ithaca,  N.  Y.; 
R,  A  Cushman,  Washington,  D.  C;  J.  J.  Davis,  Urbana,  111.;  E.  B.  Engle, 
Harrisburg,  Pa.;  E.  R.  Farrer,  South  Lincoln,  Mass.;  E.  P.  Felt,  Albany, 
N.  Y.;  W.  F.  Fiske,  Melrose  Highlands,  Mass.;  S.  A.  Forbes,  Urbana,  111.; 
H.  L.  Frost,  Arlington,  Mass.;  B.  N.  Gates,  Washington,  D.  C;  H.  Garman, 
Lexington,  Ky.;  C.  P.  Gillette,  Fort  Collins,  Colo.;  A.  G.  Hammar,  Washing- 
ton, D.  C;  T.  J.  Headlee,  Manhattan,  Kan.;  G.  W.  Herrick,  Ithaca,  N.  Y.;  C. 
Gordon  Hewitt,  Ottawa,  Canada;  W.  E.  Hinds,  Auburn.  Ala.;  E.  F.  Hitchings, 
Augusta,  Me.;  H.  E.  Hodgkiss,  Geneva,  N.  Y.;  W.  J.  Holland,  Pittsburg,  Pa.; 
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G.  H.  Hollister,  Hartford,  Conn.;  C.  W.  Hooker,  Washington,  D.  C;  L.  O. 
Howard,  Washington,  D.  C;  S.  J.  Hunter,  Lawrence,  Kan.;  O.  A.  Johannsen, 
Orono,  Me.;  F.  A.  Johnston,  Amherst,  Mass.;  Nathaniel  T.  Kidder,  Milton, 
Mass.;  F.  W.  Lowe,  Detroit,  Mich.;  A.  D.  McGillivray,  Ithaca,  N.  Y.;  J.  H. 
Merrill,  Danvers,  Mass.;  F.  H.  Mosher,  Melrose  Highlands,  Mass.;  A.  P. 
Morse,  Wellesley,  Mass.;  W.  C.  O'Kane,  Durham,  N.  H.;  Herbert  Osbom, 
Columbus,  Ohio;  J.  R.  Parker,  Amherst,  Mass.;  P.  J.  Parrott,  Geneva,  N.  Y.; 
Edith  M.  Patch,  Orono,  Me. ;  L.  M.  Peairs,  College  Park,  Md. ;  E.  E.  Philbrook, 
Portland,  Me.;  J.  L.  Phillips,  Blacksburg,  Va.;  Asa  O.  Pike,  Springvale,  Me.; 
W.  J.  Price.  Blacksburg,  Va.;  J.  L.  Randall,  Pittsburg,  Pa.;  F.  W.  Rane, 
Boston,  Mass.;  W.  A.  Riley,  Ithaca,  N.  Y.;  E.  P.  Ripley,  Weston,  Mass.;  D.  M. 
Rogers,  Boston,  Mass.;  A.  H.  Rosenfeld,  Baton  Rouge,  La.;  W.  E.  Rumsey, 
Morgantown,  W.  Va.;  E.  D.  Sanderson,  Durham,  N.  H.;  A.  F.  Satterthwait, 
Harrisburg,  Pa.;  Wm.  Saunders,  Ottawa,  Canada;  N.  E.  Shaw,  Columbus, 
Ohio;  Franklin  Sherman,  Jr.,  Raleigh,  N.  C;  Henry  Skinner,  Philadelphia, 
Pa.;  Harry  S.  Smith,  Melrose  Highlands,  Mass.;  J.  B.  Smith,  New  Brunswick, 
N.  J.;  R.  I.  Smith,  West  Raleigh,  N.  C;  A.  M.  G.  Soule,  York  Village,  Me.; 
A.  L.  Stene,  Kingston,  R.  I.;  H.  E.  Summers,  Ames,  Iowa;  J.  N.  Summers, 
Amherst,  Mass.;  H.  A.  Surface,  Harrisburg,  Pa.;  Myron  H.  Swenk,  Lincoln, 
Neb.;  T.  B.  Symons,  College  Park,  Md.;  W.  R.  Thompson,  Melrose  Highlands, 
Mass.;  P.  H.  Timberlake,  Melrose  Highlands,  Mass.;  R.  A.  Vickery,  Wash- 
ington, D.  C;  B.  H.  Walden,  New  Haven,  Conn.;  F.  L.  Washburn,  St 
Anthony  Park,  Minn.;  R.  L.  Webster,  Ames,  Iowa;  W.  M.  Wheeler,  Boston, 
Mass.;  R.  D.  Whitmarsh,  Amherst,  Mass.;  E.  L.  Worsham,  Atlanta,  Ga.,  and 
L.  H.  Worthley,  Boston,  Mass. 

Among  the  visitors  present,  the  following  were  noted: 

Frank  A.  Bates,  South  Braintree.  Mass.;  M.  B.  Cummings,  Burlington,  Vt.; 
G.  R.  Cushman.  Baltimore,  Md.;  W.  P.  Headden.  Fort  Collins,  Colo.;  P.  L. 
Huestod.  Bliiuvolt,  N.  Y. :  F.  N.  Fagan,  Columbus,  Ohio;  W.  H.  Gates,  Baton 
RouKe,  La.:  C.  F.  Jackson.  Durham,  N.  H.;  W.  S.  Ri'^an,  Amherst,  Mass.; 
H.  J.  Spenkor.  Port  Clinton.  Olilo :  Dr.  (\  W.  Stilos.  Wn^ihlnjrton,  D.  C. ;  L.  R. 
Taft,  YZiisl  UinHinK,  Mich.;  F.  F.  VVilllams,  Auburn.  Ala.,  and  It  Wooldridge, 
Melroso  HiKlilandH.  Ma8R.  A  numlxT  of  ladies  were  also  present  at  each 
session. 

Tile  report  of  the  Secn*tary  wjus  read  i\s  follows: 

UKI»ORT  OF  THK  SKCRKTARY 

At  t\u'  tini»'  of  the  last  annual  m«*etinR  the  roll  of  the  AiiHOciation  included 
252  nienihers.  The  membership  was  then  increased  by  the  election  of  one 
active*,  :\s  associate  and  two  foreign  memb«*rs  and  H»  asHociate  membiTS  were 
transferred  to  the  active  roll.  During  the  year  <me  memlMT  in  each  class  has 
be»  n  t  ailed  by  death,  namely.  Prof.  Mark  Vernon  Sllnicerland.  B.  H.  Guilbeau 
and  Dr  A.  (Jiard.  The  present  roll  contains  the  names  of  118  active,  124 
asso<  late  and  46  forclRn  members,  ho  that  tho  year  has  shown  an  increase  in 
each  class  of  membership  and  a  net  irain  includinf;  all  classes  of  36. 

.Vearly  twenty  applications  for  membership  have  already  been  received  by 
the  Secretary  and  referred  to  the  Committee  on  Membership,  which  forecasts 
a  HubHtantlal  gain  in  membership  before  this  meeting  shall  have  closed. 
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The  Secretary  has  revised  and  circulated  the  list  of  common  names  of 
insects  adopted  by  the  Association,  as  directed  at  the  las^meeting,  and 
together  with  the  increasing  correspondence  and  the  work  required  on  the 
Journal  has  not  lacked  employment  for  such  spare  time  as  could  be  devoted 
to  the  work.  The  records  of  the  dues  paid  by  members  has  been  transferred 
to  a  card  catalogue  so  that  the  information  can  be  more  readily  available. 

By  vote  of  the  Executive  Committee  the  Secretary  was  authorized  to 
expend  for  clerical  assistance  such  amount  as  was  deemed  necessary,  the 
total  not  to  exceed  one  half  of  the  unexpended  balance  of  the  previous 
year;    115.50  has  been  used  for  this  purpose. 

The  Association  is  in  a  good  financial  condition,  as  will  be  seen  in  the 
following  statement: 

FINANCIAL  STATEMENT. 

BalADce  on  hand,  December  28, 1906 $91.67 

By  amoant  recehred  for  dues,  1909 164.00 

To  stenographic  report  1908  meeting $32.45 

stamps  and  stamped  envelopes 38.91 

printing 88.50 

card  catalogue  case  and  cards 6.36 

clerical  work,  secretary's  office 15.50 

sappUes 1.80 

telegraph  and  express  charges .87 

$184.38 

Balance  in  treasury 121.19 

$255.67      $266.67 

Respectfully  submitted, 

A.  F.  Burgess,  Secretary. 

By  vote  of  the  Association,  the  report  was  accepted  and  referred  to 
the  Auditing  Committee,  for  special  report  later  in  the  session. 

The  report  of  the  Committee  on  Nomenclature  was  presented  by 
Mr.  Herbert  Osbom,  and,  after  a  general  discussion  and  various 
changes  which  were  made  in  the  insect  names  recommended  for  com- 
mon use,  it  was  adopted  in  the  following  form : 


REPORT  OP  THE  COMMITTEE  ON  NOMENCLATURE 

The  committee  recommends:  First,  That  the  use  of  a  common  name  for 
both  larval  and  adult  forms  of  an  insect  be  permissible  in  cases  where  a 
common  name  for  each  form  is  already  in  general  use  and  is  properly  dis- 
tinctive; the  policy  for  adoption  of  such  names  by  this  Association  to  be  the 
same  as  for  adoption  of  any  single  name,  that  is,  each  name  to  be  considered 
on  its  merits; 

Second,  That  use  of  different  names  for  a  given  insect  for  geographic 
regions  be  discouraged,  and  officially  indorsed  only  when  the  circumstances 
clearly  require  such  usage  in  order  to  meet  the  conditions  existing  in  such 
region.  In  the  majority  of  such  cases  it  is  believed  that  it  will  be  better 
policy  to  omit  or  postpone  the  official  adoption  by  the  Association  of  any 
name  of  this  class  and  permit  the  problem  to  solve  itself  if  possible  by 
common  usage  of  the  names  in  question. 
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It  is  recommended  that  the  list  of  names  adopted  at  this  meeting  be 
included  as  heretofore  in  the  Proceedings  of  the  Association.  A  plan  of 
publishing  the  list  in  uniform  style,  as  additions  are  made  from  year  to 
year,  is  suggested  for  consideration.  This  list,  to  properly  serve  its  purpose, 
should  be  kept  up  to  date  and  should  be  readily  accessible  to  all  writers  on 
economic  entomology. 

The  committee  desires  to  thank  the  members  who  have  shown  an  inter- 
est in  the  matter  of  common  names  for  insects  and  expresses  the  desire  that 
this  interest  will  continue. 

Respectfully  submitted, 

Hebbebt    Osbobn, 

A.    L.    QUAnrTANCB, 

Commiitee, 

IJ8T  OF  COMMO.N   NAMES  ADOPTED  DECEMBER  28TH,   1909 

Pomnce  fly Drosophila  ampelophila  Ijoew. 

Asparagus  miner if/romyza  simplex  Ijoew, 

Beet    loaf-hoi)i)or Kutettix  tenella  Baker. 

Coflfee-bean    weevil Xrwcerus  fasiculatus  DeGeer. 

Supar  cane  borer Diatrcta  saccharalis  Fab. 

Cotton  aphis   (or  Melon  aphis) iphitt  ffossypii  Glover. 

Cranberry  Hpanw(»rui i'Uora  pampinaria  Guen. 

Citrus    mealy    huti l'svud(H*f}ccu9  citri  Risso. 

Diamond -baol<    moth Plutelln  tnacuUpcnnis  Curtis. 

Kim   span   worm Knn'itnoti  Mubsignaria  lllm. 

False  potato  l»eetie Lvptinutarna  juncta  Germ. 

Gra|»e    colaspis (UtlaHpin  hrunnca  Fnb. 

Green  fruit  worm \ylina  antennata  Walker. 

(;re<*nliouse    thrips Hvliothrips  hirmnrrhttidalin    Houch^^. 

Haj?    moth i*hobetron  pithecium  S.  and  A. 

Hop  Ilea-b^i'tle rtiyUindvx  punrtulnta  M«»lsh. 

Tobact'o    worm rtilCfjethontius  iiuiuqin  maruhitutt  llnw. 

Oranjro    thrips Kuthrips  citri  Moulton. 

Grei'U   iM'Mrli   n|»liis Myzus   prrftinr   Sulz. 

lUark    pearli    ajiliis \(y:us   p*  rsira-uiu**r   Smitli. 

rrri<Mlir:il    <l<jula Tihirrn    nrpt*  nthi'im    1.. 

HiH-ky    mountain   i<Mnst \t*  latmpluM   Mpn  tu.n    I'lil. 

Fl<»w«'r    tljrip*i L'uthripM   tt  itirt    Fltrh. 

Sliot    IioIm   fM»r»T Si^ilytun    rwjul  muH    Uatz. 

SoiitlH'rn   pin«*  s:iwy»T Mnnntnimmun    tHHlntor    Fah. 

StripMi   ;:jinl»*n   «:i!«»rpillar \him*Htrti    Utjitimn   Grote. 

Whit*'   mark<il    tuss4Hk    motli Hemcrm^mpa  leuixtntiyma  8.  and  A. 

Wnt«  r  I  Trss   I«»:if  Im'*'!!^ i'hti  tlnn   at  uttui'ntu   SufTr. 

W:it»T  «  rrs«<    sowl)n^ ManruMt  Huh    hrcu'hyurun    Har^^er. 

\\'«»st«'rn  pine  lM'«»tle hendri>rt<mun   brvvicomin   Jjoc. 

Soutliwt'steni  pine  lH»etIe hentlrtn'tnnun  barberi  ilopk. 

Honmllx'adtHl   pine  b^N'tle ih  ntinn'tunu9  timvvxifnmM  Hopk. 

Smthern   pine  liectle hrndnHtonua  frontalis  Zlmm. 

.\rizonn  pine  beetle lUndroi'tonus  ariztmit^us  Hopk. 

Snuiller   mexienn  pine  beetle Ifcndrnctomus  mexicanus  Hopk. 
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Larger  mexican  pine  beetle Dendroctonus  parallelocollis  Chap. 

Ck>lorado  pine  beetie Dendroctonus  approximatua  Dietz. 

Mountain  pine  beetle Dendroctonus  monticolw  Hopk. 

Black  Hills  beetle Dendroctonus  ponderos<B  Hopk. 

Jeffrey  pine  beetle Dendroctonus  jeffreyi  Hopk. 

Eastern  larch  beetle Dendroctonus  simplex  Lee. 

Douglas  fir  beetle Dendroctonus  pseudotsugw  Hopk. 

Eastern  spruce  beetle Dendroctonus  piceaperda  Hopk. 

E2ngelmann  spruce  beetle Dendroctonus  engelmanni  Hopk. 

Alaska  spruce  beetle Dendroctonus  horealis  Hopk. 

Sitka    spruce    beetle Dendroctonus  ohesus  Mann. 

Redwinged  pine  beetle Dendroctonus  rufipennis  Kirby. 

Lodgepole  pine  beetle Dendroctonus  murrayanw  Hopk. 

Allegheny  spruce  beetle Dendroctonus  punctatus  Lee. 

European    spruce    beetle Dendroctonus  micans  Kug. 

Black  turpentine  beetle Dendroctonus  terebrans  Oliv. 

Red  turpentine  beetle Dendroctonus  valens  Lee. 

The  report  of  the  Committee  on  Testing  Proprietary  Insecticides 
was  presented  by  Mr.  E.  D.  Sanderson. 

Mr.  Sanderson  stated  that  the  main  work  that  had  been  done  by  the  com- 
mittee had  been  an  effort  to  secure  a  national  insecticide  law  and  that  the 
progress  in  that  directioh  had  been  reported  in  the  last  issue  of  the  Journal 
OF  Economic  Entomology.  The  prospects  of  the  passage  of  such  a  law  are 
very  good  and  the  matter  will  be  taken  up  at  the  present  session  of  Congress. 
He  requested  the  support  of  the  members  in  furthering  this  legislation. 

Voted  that  the  report  be  accepted  and  the  committee  continued. 

Mr.  Myron  H.  Swenk  reported  for  Mr.  Laurence  Bruner,  chairman 
of  the  Committee  on  AfSliation,  that  some  progress  had  been  made  in 
this  work,  but  that  no  further  report  could  be  submitted  at  this  time. 

By  vote  of  the  Association,  the  report  was  accepted  as  a  report  of 
progress,  and  the  committee  continued. 

The  President  introduced  Dr.  C.  W.  Stiles  of  the  United  States 
Marine  Hospital  Service,  who  stated  that  he  wished  to  call  the  atten- 
tion of  the  Association  to  a  movement  which  was  being  made  to  secure 
greater  permanency  for  insect  nomenclature.  He  stated  that  the 
matter  was  to  be  considered  at  the  next  meeting  of  the  International 
2iOological  Congress,  next  summer,  and  for  the  purpose  of  securing  a 
list  of  accepted  binominal  names  to  submit  to  that  meeting,  he 
requested  that  as  many  zoologists  as  possible  forward  to  him  a  list 
of  names  which  they  considered  authentic.  These  names  are  desired 
within  the  next  three  months,  so  that  they  can  be  edited,  and  from 
them  a  list  will  be  selected  for  submittal  to  the  meeting  next  summer. 

The  idea  of  this  movement  is  to  secure  more  stability  in  the  nomen- 
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clature,  and  no  one  is  expected  to  change  the  names  accepted  by  the 
congress,  without  its  approval. 

Botanical  as  well  as  zoological  names  are  desired. 

It  was  suggested  that  a  committee  be  appointed  to  take  charge  of 
this  matter,  and  by  vote  of  the  Association  it  was  referred  to  the 
Executive  Committee. 

The  President  appointed  the  following  committees : 
Nominations — S.  A.  Forbes,  E.  P.  Felt  and  W.  E.  Hinds. 
Resolutions — Franklin  Sherman,  Jr.,  C.  P.  Gillette  and  E.  D.  San- 
derson^ 

Auditing — T.  J.  Headlee  and  E.  L.  Worsham. 

Owing  to  the  absence  at  the  meeting  of  Mr.  II.  T.  Fernald  and 
Mr.  W.  D.  Hunter,  members  of  the  Committee  on  Membership,  the 
chair  appointed  Mr.  H.  E.  Summers  and  the  Secretary  to  fill  the 
vacancies  on  the  committee. 

By  a  vote  of  the  Association,  the  President  was  authorized  to 
appoint  a  committee  of  three  members  to  draft  suitable  memorial 
resolutions  for  the  members  who  had  died  during  the  year,  and  Messrs. 
Herbert  Osborn,  C.  R.  Croeby  and  F.  L.  Washburn  were  appointed. 

The  Secretary-  read  an  invitation  from  Dr.  Ludwig  Von  Qraflf,  Pres- 
ident of  the  Eighth  International  Zoiilogical  Congress,  requesting  that 
delegates  be  appointed  to  attend  the  meeting,  which  will  be  held  at 
(Jratz.  Austria,  from  Au^nist  Mth  to  2(»th,  VJh). 

By  vote  of  the  Assoeiation.  the  matter  was  referred  to  the  Exeeu- 
tive  Conunittee,  with  power  to  act. 

A  letter  was  read  by  the  Secretary  from  Prof.  H.  A.  (lossard,  of 
Wooster,  Ohio,  expressing  bis  n'grets  that  he  was  not  al>le  to  be  pres- 
ent at  th«*  mertin^'.  and  bring  with  him  the  Ohio  Exhibit  of  Insects, 
U8*h1  for  exhibition  at  state  and  eounty  fairs.  Owini:  to  illnt»s8  and 
oth«*r  unexp<*eted  ditlieuitits  it  was  not  p<issihlf  to  sfiid  the  exhil)it, 
but   Professor  (iossard  promised  to  prepare  a   fully  illnstrat«Ml  pa|>er 

for   tin-   JiUHNAL. 

At  four  o'clock  p.  m..  Wrdnrsilay.  DtM^mibrr  2!Hh.  the  papris  of 
tin*  |»r«»t:raiii  havinL'  l^'cn  (lispuNfd  of.  the  final  business  of  thf  session 
was  traiisaetfd. 

.Mr  Samhrsnii  Huejrested  that  some  art  ion  Im»  taki'ii  wherebv  at  the 
n«*\t  niretiiiir  nienilM-rs  of  the  .Vssoeiation  might  be  provided  with  a 
d'stiiM'tive  button.  S4)  that  they  c<mld  be  readily  distingui.sh(*d  from 
n.«inlMrs  of  other  afliliated  S4K»ietieK  i)resi'nt  at  th«*  t.'onvention. 

iU\  motion,  it  was  V4»ted  that  the  matter  be  n»f«»rn»d  to  the  Exeeu- 
tive  Committee,  for  its  consideration,  with  power  to  act. 
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The  report  of  the  Auditing  Committee  was  presented  by  Mr.  T.  J. 
Headlee,  as  follows : 

REPORT  OP  THE  AUDITING  COMMITTEE 

Tour  Auditing  Committee  for  the  22nd  annual  meeting  begs  to  report  that 
it  has  carefully  examined  the  accounts  of  your  secretary,  and  found  them 
in  most  satisfactory  condition. 

Respectfully  submitted, 

T.    J.    Headleb, 

E.    L.    WOBSHAM, 

Committee. 

By  vote  of  the  Association,  the  report  was  accepted. 

President  Britton  stated  that  on  account  of  a  recent  ruling  made 
in  the  United  States  Department  of  Agriculture,  it  was  not  possible 
for  members  of  the  Association  to  secure  their  expenses  when  attend- 
ing the  annual  meeting  of  this  Association,  and  he  suggested  that  some 
action  should  be  taken  to  provide  for  the  expenses  of  the  Secretary  at 
the  meeting,  and  then  presented  the  report  of  the  Executive  Commit- 
tee, which  is  as  follows : 

REPORT  OF  EXECUTIVE  COMMITTEE 

In  June  this  Association  was  invited  by  Sir  William  Ramsay  to  send  a  del- 
egate to  the  International  Congress  of  Applied  Chemistry  to  be  held  in 
London,  May  22d  to  June  2d,  1909.  As  it  seemed  desirable  to  have  the 
Association  represented  and  as  we  are  not  yet  able  financially  to  send  a 
delegate  so  far  and  pay  his  expenses,  your  president  asked  Doctor  Howard,  who 
had  planned  a  trip  abroad,  if  he  could  not  attend  this  meeting  as  a  dele- 
gate. Finding  this  impracticable,  one  of  our  foreign  members.  Prof. 
A  E.  Shipley  of  Cambridge,  England,  was  asked  to  do  so,  and  kindly  repre- 
sented the  Association. 

About  the  first  of  October  the  President  was  asked  to  appoint  a  delegate 
to  represent  the  Association  at  the  dedication  of  the  new  building  of.  the 
College  of  Physicians  at  Philadelphia,  November  10th.  Dr.  Henry  Skinner 
was  appointed,  and  kindly  consented  to  be  present. 

On  December  13th  the  President  learned  from  Mr.  W.  L.  W.  Field  of  the 
plans  to  unveil  during  Convocation  Week  a  tablet  upon  the  site,  in  Milton, 
where  Dr.  T.  W.  Harris  formerly  lived.  Mr.  Field  asked  if  he  could  be 
authorized  to  state  that  this  Association  would  be  represented  at  the  unveil- 
ing. The  authorization  was  gladly  given,  and  Professor  W.  M.  Wheeler  was 
appointed  to  be  present  on  that  occasion  as  a  representative  of  the  Asso- 
ciation. 

The  Ehcecutive  Committee  authorized  the  Secretary  to  expend  money  for 
the  clerical  work  of  the  office  to  an  amount  not  exceeding  one  half  the 
unexpended  balance  of  the  previous  year.  This  balance  was  $91.45.  So  far 
$15.50  has  been  used  for  this  purpose.    The  committee  further  recommends 
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that  for  the  coming  year  the  Ezecutiye  Committee  be  authorised  to  imy  the 
Secretary  such  amount  as  it  sees  lit  as  a  small  honorarium. 

Respectfolly  submitted, 

W.  E.  Bbition,  Pre9ident, 

H.  E.  SuMMKBs,  Bectmd   Vice-President. 

By  vote  of  the  Association,  the  report  was  accepted  and  its  recom- 
mendations  adopted. 

The  report  of  the  Committee  on  Resolutions  was  presented  by 
Franklin  Sherman,  Jr.,  as  follows : 

REPORT  OP  COMMITTEE  ON  RESOLUTIONS 

The  committee  on  resolutions  submits  the  following: 

Resolved,  That  the  American  Association  of  Economic  Bntomoloffista  hereby 
expresses  its  appreciation  of  the  courtesies  extended  by  the  local  committee 
on' arrangements,  the  Cambridge  Entomological  Club,  and  the  Corporation 
of  Harvard  University. 

Resolved,  That  the  thanks  of  the  Association  be  tendered  to  the  editorial 
management  of  the  Journal  of  Economic  Entomology  for  the  excellent  stand- 
ard which  they  have  maintained  for  the  official  organ  of  this  Association. 

Resolved,  That  we  again  declare  our  ('onviction  that  the  control  <»f  the 
Gypsy  Moth  and  the  Brown-tail  Moth  in  New  England  is  an  economic  prob- 
lem of  the  first  magnitude,  and  of  the  most  vital  importance  to  the  entire 
country.  Furthermore,  wc  would  emphasize  the  importance  of  the  several 
New  England  States  and  the  United  States  Department  of  Agriculture 
continuing  with  undiminished  vigor  the  policies  so  ably  prosecuted  during 
the  pust  few  years. 

Rf  solved,  That  this  Ass<K?iation  urges  upot^  Cougress  the  necessity  of  legis- 
lation to  provide  for  inspection  to  prevent  the  introduction  of  dangerous 
insects  and  plant  diseases,  and  we  recommend  that  this  Association  appoint 
as  a  committee  Messrs.  Symons,  Worsham  and  Atwood  to  represent  it  in 
furtherinK  such  legislation. 

Resolved,  That  we  again  endorse  the  bill  now  bef«»re  Congrew  for  the  con- 
trol of  the  purity  of  iUKecticides  and  fungioides  (H.  R.  2218). 

Respoct fully  Hubmitted, 

Fran Ki  IN    Siikk\ian.    Jb., 
K.  I>.  Sanukrwin. 
i\  V.  <;iiiiriK. 

I'ommittee. 

Votr^l  tliat  the  report  Im*  aeeepted  and  it.s  reeoinineiidations  adopted. 
The  report  nf  the  Committee  oil  Memorial  K«-solutioiis  was  pri»sentod 
bv  Mr.  Herbert  Oslmrii,  as  follows: 
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REPORT  OF  COMMITTEE  ON  MEMORIAL  RESOLUTIONS 

Your  committee  to  prepare  resolutions  relative  to  the  members  of 
the  society  who  had  died  during  the  past  year,  beg  leave  to  report  as 
follows : 

Prof.  M.  V.  Slingebland,  President  of  this  Association  in  1903,  who 
died  March  10th,  1909,  had  won  for  himself  an  enviable  place  among 
American  Entomologists  by  the  accuracy  and  originality  of  his  obser- 
vations and  by  the  clearness  and  directness  of  his  writings.  As  an 
Economic  Entomologist,  while  insisting  on  absolute  scientific  accuracy, 
he  never  lost  sight  of  the  necessity  of  presenting  the  results  of  his 
studies  in  a  form  available  for  the  public.  He  was  an  inspiring  and 
sympathetic  teacher  and  numbered  as  his  friends  all  who  had  associa- 
tion with  him.  His  untimely  death  is  a  distinct  loss  to  Entomological 
Science. 

By  the  death  of  Prof..B.  H.  Guilbeau,  the  Society  has  lost  one  of 
its  younger  members  who  had  already  proved  his  ability  as  an  inves- 
tigator and  teacher.  His  worth  was  generally  recognized,  and  those 
of  us  who  had  the  privilege  of  meeting  him  on  the  occasions  when  he 
attended  our  sessions  were  impressed  with  his  qualities  of  earnestness, 
sincerity  and  friendliness. 

In  the  death  of  Prof.  A.  Giard,  we  recognize  the  loss  of  one  of  our 
most  distinguished  foreign  members.  His  contributions  to  Economic 
Entomology  have  for  many  years  been  recognized  as  of  special  merit, 
and  the  Society  feels  that  Entomological  Science  is  deprived  of  an 
able  exponent. 

Resolved,  That  these  resolutions  be  placed  in  the  published  records 
of  this  meeting  of  the  society,  and  that  copies  be  transmitted  to  the 
families  of  these  deceased  members  with  an  expression  of  our  sincere 
sympathy  in  their  personal  loss. 

Respectfully  submitted, 

Herbert  Osborn, 
F.  L.  Washburn, 
C.  R.  Crosby, 

Committee. 

By  vote  of  the  Association,  the  resolutions  were  adopted. 
The  report  on  the  Committee  of  Membership  was  read  by  Mr.  J.  B. 
Smith,  as  follows : 

REPORT  OF  THE  COMMITTEE  ON   MEMBERSHIP 

Dr.  L.  O.  Howard  has  nominated  as  foreign  members:  Prof.  Nikolai  M. 
Kulagiii*    of    the    Landwirtschaftliches    Institut    in    Petrooskoje,    Moscow, 
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Russia;  Prof.  O.  Severln,  Curator  of  the  Natural  History  Museum  In  Brus- 
sels, and  Prof.  S.  I.  Kuwana,  of  the  Imperial  Agricultural  Experiment  Sta- 
tion of  Japan,  Nishigahara,  Tokio,  Japan. 

The  committee  recommends  that  these  persons  be  elected  as  foreign 
members. 

The  committee  recommends  for  advancement  from  associate  membership 
to  the  list  of  active  members:  Mr.  C.  T.  Brues,  Mr.  C.  R.  Crosby,  Mr.  J.  J. 
Davis,  Mr.  H.  J.  Franklin,  Mr.  A.  O.  Hammar,  Mr.  E.  F.  Hitchings,  Mr.  Fred 
Johnson,  Mr.  A.  D.  MacGillivray,  Mr.  H.  M.  Rossell,  Mr.  M.  U.  8weiik«  Bir. 
O.  H.  Sweezey,  Mr.  J.  L.  Webb  and  Mr.  W.  W.  Yothers. 

Your  committee  recommends  the  transfer  from  the  foreign  membership 
list  to  the  list  of  active  members  of  Dr.  C.  Gordon  Hewitt,  of  the  Central 
Ebcperimcnt  Farms,  Ottawa,  Canada. 

Dr.  W.  B.  Alwood  has  presented  his  resignation  as  member  of  the  Asso- 
ciation to  the  Secretary,  and  your  committee  recommends  its  acceptance. 

The  following  names  are  presented  for  associate  membership: 

Arthur  I.  Bourne,  Bureau  of  Entomology,  Washington,  D.  C. 

Lawson  Caesar,  Quelph,  Ontario,  Canada. 

8.  C.  Clapp,  Department  of  Agriculture,  Raleigh,  N.  C. 

Wesley  R.  Coe,  New  Haven,  Conn. 

C.  W.  ('olljns.  Gypsy  Moth  Parasite  Laboratory,  Melrose  Highlands,  Mass. 

Samuel  S.  Crossman,  Orlando,  Fla. 

Wm.  E.  Evans,  Jr.,  Painesville,  Ohio. 

Edward  R.  Farrar,  South  Lincoln,  Mass. 

Warren  S.  Msher,  Highspire,  Pa. 

S.  W.  Foster.  Bureau  of  Entomology.  Washington.  D.  C. 

C.  B.   Hardenberg.  Bureau  of  Entomology,  Washington,  I).  C. 

R.  W.  Harnod.  Agricultural  College  of  Mississippi. 

William  H.  Herms.  University  of  California.  Berkeley,  Cal. 

P.   H.  Hertzog,  I.,ewl8burg,  Pa. 

<;.  11.  llollistor.  Hartford,  Conn 

().  A.  Johannsen,  Orono,  .Maino. 

F.  A.  .lohn.ston.  Amh«»r8l,  Mass. 

Nathaniel  T.  Kldd«'r.   .Milton.   .Mass 

Joseph  H.  .Morrill.  Dan  vers,  .Mass. 

Z    P.  .M.tralf,  Hah-iKh,  N.  C. 

AHmt!   V    .Morse.  Wellrsli'v.  .Mass. 

\V.  ('.  OKano,  Durham.  N.  M. 

John   H    Parker,  Amh«'rst.  Mass. 

K.  K.  Philhrook.  Portland.  .Maine 

.-\.^a  ().  rik«'.  Sprini;val«'.  .Main**. 

Kdw.   IV   Hipley,  Weston,  Mass. 

T.  K.  Snydrr.  Uurt-au  of  Kntomolopy,  Wa-^hlnKton.  I).  C. 

A.  M.  (;.  Soule,  York  Village.  Maine. 

John  N   Summers.  Amherst,  .Mass. 

William    H    Thompson.   Melrose   Ilighlnnds,  Mass. 

Philip  H    Timhorlak**.  Melrose  Highlands,  .Mass. 

William   K    Walton.  Harrisburg,  Pa. 

H    D.  Whit  marsh.  Amherst,  Mass. 
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V.  L.  Wildermuth,  Bureau  of  Entomology,  Washington,  D.  C. 

L.  H.  Worthley,  Boston,  Mass. 

James  F.  Zimmer,  Bureau  of  Ehitomology,  Washington,  D.  C. 

Nine  active  members  are  in  arrears  for  dues  for  three  years,  and  the 
committee  recommends  that  the  Secretary  notify  these  members  of  their 
delinquency.  If  within  three  months  they  have  not  paid  the  full  amount 
due,  the  Secretary  is  instructed  to  strike  their  names  from  the  list  of 
members. 

Ten  associate  members  are  in  arrears  for  dues,  three  years,  and  the  com- 
mittee recommends  the  same  action. 

Respectfully  submitted, 

John  B.  Smith, 
H.  E.  Summers, 

A.   F.    BUBGESS, 

Committee. 

By  vote  of  the  Association,  the  report  was  accepted  and  its  recom. 
mendations  adopted. 

The  report  of  the  Nominating  Committee  was  read  by  Mr.  E.  P. 
Felt,  a&  follows : 

REPORT  OP  THE  NOMINATING  COMMITTEE 

The  committee  submit  the  following  nominations: 

President,  E.  D.  Sanderson,  Durham,  N.  H. 
First  Vice-President,  H.  T.  Femald,  Amherst,  Mass. 
Second  Vice-President,  P.  J.  Parrott,  Geneva,  N.  Y. 
Member  of  Committee  on  Nomenclature,  H.  Garman. 
Members  of  the  Advisory  Board  of  the  Joubnal  of  Economic  Entomology, 
C.  P.  Gillette,  Fort  Collins,  Colo.,  and  Wilmon  Newell,  Baton  Rouge,  La. 

Councillors  for  the  American  Association  for  the  Advancement  of  Science 
S.  A.  Forbes  and  H.  E.  Summers. 

Respectfully  submitted, 

S.  A.  Forbes, 
E.  P.  Felt, 
W.  E.  Hinds, 

Committee. 

By  vote  of  the  Association,  the  Secretary  was  instructed  to  east  a 
ballot  in  favor  of  the  members  named  in  the  report  as  officers  for  the 
eusuini?  year. 

It  was  also  voted  that  the  time  and  place  for  holding  the  next 
meeting  be  referred  to  the  Executive  Committee,  with  power  to  act. 

The  Secretary  announced  that  on  the  following  morning  an  excur- 
sion would  be  made  to  Arlington  to  witness  a  spraying  demonstration 
at  the  office  of  Messrs.  H.  L.  Frost  &  Co.^ 

There  being  no  further  business,  the  meeting  adjourned. 

*  Thursday  morning,  December  30th,  1909. — About  25  members  were  pres- 
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PART  II 

The  address  of  President  W.  E.  Britten  was  presented  at  the  open- 
ing session  Tuesday  morning,  with  Second  Vice-President  Summers  in 
the  chair,  and  was  as  follows: 

THE    OFFICIAL    ENTOMOLOGIST    AND    THE    FARMER 

By  W.  E.  BiUTTox.  A'eic  Haven,  Conn. 

It  is  with  hesitating  steps  that  I  attempt  to  follow  the  path,  at  first 
but  a  trail,  blazed  by  the  pioneers  of  American  Economic  Entomology, 
and  later  trodden  by  their  followers,  so  illustrious — some  of  whom  are 
no  longer  with  us.  That  path  is  now  a  well-worn  thoroughfare.  Seem- 
ingly little  grain  can  be  left  along  its  borders,  so  many  careful  workers 
have  gleaned  by  the  wayside. 

In  looking  over  the  list  of  subjects  treated  in  the  addresses  of  for- 
mer presidents  of  this  Association,  I  find  that  almost  every  phase  of 
Economic  Entomology'  has  be<»n  ably  discussed,  but  conditions  are  ever 
changing,  and  it  remains  for  me  to  call  your  attention  to  a  few  pres- 
ent aspects  of  the  subjwt,  and  to  leave  with  you  a  few  somewhat  dis- 
connected thoughts  regarding  them. 

My  sul)j«*ct,  **The  Official  Entomologist  and  the  Farmer,"  needs 
perhaps  a  word  of  explanation.  By  ** official  entomologist"  I  mean 
such  men  as  arc  I'liiploycd  by  thr  various  states  and  territories  and  by 
the  Federal  (Jovi'rnnicnt  to  study  inse<'t^  and  their  relations  to  man 
and  his  crops.  It  inchidfs  stat<'  riitomologi.sts.  state  nursery  inspec- 
t«»rs.  <Muiiiiiissionf*rs  in  rhargi*  of  suppn*ssi!ig  <vrtain  important  pests, 
expi-riiiK'nt  stati<»ii  fiitniimlogi^ts,  professors  of  entomology  in  agricul- 
tural aiul  (»thrr  colli'p's.  and  nicnibrrs  of  thr  working:  staff  of  the  Bu- 
rt ;mi  nf  Knt<»niolnL'y  at  \Vaslnn«;ton.  Certain  nnisjMini  curators  also 
nii'jht  \\r\\  1m'  infludfd  uiuli-r  tin*  t«'rni.     It  iiiav  !»♦■  ;i>suimcl  at  the  out- 

rut  at  ilir  (IrmoDHtration.  as  Ku«»sts  of  Mr.  II  L.  Kro^t.  ami  aft*  r  txaiiiining 
his  oHicf  and  t'Xtmsivr  storrhoiis*-,  roniainlim  all  kMnI>  <if  lii'i**  ti<  i«lf  ma- 
(•IilntTv.  tlH'  demonstration  was  hrld.  .\  hii:h  i»ow«t  uasoli-ni*  spra>»'r  was 
u*«f.l.  and  iIm-  nimilnTs  had  an  •»ii|H»rtunit\  x**  .•li*.»'r\»»  thf  s^did  stream  system 
of  sjirayinj?. 

S«>v«ral  n«'w  d«*vlreH,  in  th**  \%ay  nf  rouplinKS.  nozzh'H,  vU\,  wore  also  on 
rxhihition. 

.MI  thosf  present  expn'sned  much  HUtlsfaetlon  In  having;  hail  an  opp(»r- 
t unity  (o  bf  prrHont  at  the  demonst ration,  and  a  vot«*  of  thanks  was  extended 
to  Mr.  VtoM  for  his  courtesy  and  hospitality. 
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set  that  the  o£Scial  entomologist  is  an  economic  entomologist,  because 
men  are  not  usually  employed  by  nations,  states,  or  even  universities 
and  colleges  to  investigate  the  purely  scientific  aspects  of  entomology. 
Such  an  ofScial,  therefore,  is  supposed  to  be  in  readiness  to  impart 
information  at  all  times  and  places  regarding  insects  and  their  injury, 
and  how  to  suppress  them. 

For  the  purpose  of  this  discussion  we  should  not  limit  the  term 
''farmer*'  to  the  man  who  tills  the  soil  as  his  chief  business,  but 
should  rather  give  it  a  broader  interpretation  and  make  it  include 
the  ** gentleman  farmer"  and  the  resident  of  the  village  and  city;  in 
fact,  anyone  and  everyone  who  can  be  helped  by  the  official  entomolo- 
gist or  who  seeks  his  aid.  In  other  words,  the  title  might  read,  **The 
Official  Entomologist  and  His  Constituency." 

What  are, the  qualifications  of  a  model  official  entomologist?  For 
the  first  essentials  we  can  probably  do  no  better  than  to  quote  from 
Mr.  F.  M.  Webster's  excellent  paper  before  this  Association  at  the 
Baltimore  meeting  a  year  ago  in  regard  to  the  requisites  of  an 
assistant. 

**With  all  of  us  who  have  the  management  of  men  there  comes  a 
time  when  an  emergency  arises  and  someone  must  be  detailed  to  a  most 
difficult  piece  of  investigation,  where  only  the  most  resourceful,  per- 
severing and  trustworthy  are  to  be  employed,  and  lucky  is  the  man 
who  gets  the  opportunity.  Now  if  I  were  to  be  asked  to  indicate  some 
of  the  most  essential  qualifications  for  such  a  man  I  should  say,  first, 
honesty,  and,  second,  common  sense.  "^ 

Let  us  adopt  these  qualifications  as  being  the  two  most  important 
ones  also  for  the  official  entomologist.  Indeed,  lacking  them  he  can 
never  be  a  real  success  in  this  or  any  other  profession.  The  impor- 
tance of  training  should  not  be  overlooked,  and  right  here  let  me 
say  that  many,  perhaps  most,  of  us  have  gone  into  our  work  and  our 
positions  with  very  scanty  training.  In  fact,  the  great  demand  for 
workers  during  the  past  few  years  has  necessitated  the  acceptance  of 
many  otherwise  excellent  men  who  are  not  sufficiently  trained  in 
entomological  methods  and  technique.  This  cannot  be  helped,  and  in 
such  cases  the  men  must  get  their  training  through  actual  experience 
in  their  work,  which  is  perhaps  after  all  the  best  school.  If  these  men 
have  honesty,  common  sense,  energy  and  a  little  ingenuity,  or  resource- 
fulness, they  will  soon  outstrip  others  who  have  had  far  better  training 
in  whom  these  qualities  are  lacking. 

The  entomologist  must  do  something  more  than  gather  facts;    he 

*  Journal  of  Economic  Entomology,  Vol.  II,  p.  99,  April,  1909. 
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niust  be  able  to  interpret  their  meaning.  He  cannot  always  be  in 
his  office  or  laboratory,  even  though  it  is  a  great  convenience  to  his 
people  to  find  him  when  they  call.  He  cannot  always  be  in  the  field, 
but  he  should  have  a  thorough  knowledge  of  the  conditions  there.  In 
fact,  he  should  have  a  good  general  knowledge  of  all  phases  of  his 
8ul)ject,  and  it  is  desirable  that  he  be  a  specialist  and  an  authority  in 
a  few  of  them. 

Probably  few  of  us  possess  all  qualifications  necessary  to  make  us 
ideal  official  entomologists.  Perhaps  everyone  has  some  of  them.  As 
his  work  increases,  he  must  have  help, — and  if  funds  are  available, 
scientific  and  clerical  assistants  are  secured.  He  must  then  plan  and 
direct  their  efforts  as  well  as  his  own.  He  must  possess  tact,  must 
be  a  good  organizer,  and  must  be  able  to  judge  the  ability  and  capacity 
for  work  in  others.  He  must  be  able  to  manage  men.  New  problems 
are  then  introduced  in  regard  to  the  proper  credit  for  work  done  by 
his  assistants.  The  ideal  official  should  err  on  the  side  of  generosity 
rather  than  that  of  selfishness  in  such  matters.  It  is  true  that  the 
assistants  can  usually  do  much  of  the  routine  work  where  no  credit 
is  expected  or  given  in  publication. 

In  his  relations  with  other  entomologists  he  must  be  courteous,  and 
give  credit  where  credit  is  due.  He  should  refrain  from  engaging 
in  personal  controversies,  though  he  should  not  hesitate  to  stand  up 
for  the  right  as  he  sees  it. 

Too  many  of  us  have  our  attention  occupied  by  work  of  a  routine 
nature  because  of  a  lack  of  help.  It  is  extremely  important  that  the 
eiitomolopLst  be  given  some  time  for  re.s(»arch  work  in  order  that  he 
may  aid  in  increasing  i\u*  sum  total  of  human  knowledge  in  his  chosen 
subject.  There  arc  still  many  problems  to  l)i»  solved,  and  the  official 
entomoI(>«rist  from  his  wealth  of  experience  and  observations  can  sur- 
vey the  field  with  a  broader  view  than  the  bejrinner.  Unfortunately,  in 
n\any  eases  the  official  has  little  time  for  investigation  and  whatever 
\y.  (lone  must  he  done  hv  assi.stants.  At  anv  rate,  some  research  work 
should  hr  done. 

To  pain  knowledire  through  ob.servation  an<l  res4'areh  is  clearly  the 
tirst  ♦•.*<srntial  of  tin*  i»n»f«»ssinn.  The  second  ess««ntial  is  to  brin^r  this 
krinwltMlL''*  hffore  Ww  puMie.  And  let  im*  say  that  right  here  is  one 
(»f  th<-  prnlili-nis  of  tin*  otVu'ial  entomolotri.st  as  \\v\\  as  of  every  experi- 
v\tu\  station  workrr.  The  most  inttlli;:ent  farmei-s.  and  a  certain  num- 
Imt  of  ni«r«'hants.  njaiiufaeturers  an<l  «*m|)loyi'es.  as  wrll  as  scientists, 
are  alwavs  in  tou<'h  witli  su<»h  work  an<l  often  aid  the  official  in  it. 
Hilt  there  is  always  a  preat  maswS  of  p«M>pli»  who  have  never  heani  of 
the  state  entomoh>gist   or  of  the  agricultural  experiment  station   of 
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their  own  state,  and  who  are  entirely  ignorant  of  all  such  matters. 
They  must  be  informed.  I  say  must  because  their  own  welfare  and 
the  public  interests  are  at  stake.  The  public  health  demands  it. 
Health,  officers  and  medical  men  are  now  calling  upon  official  entomolo- 
gists for  expert  evidence  and  advice  about  the  breeding  places  of 
mosquitoes  and  flies,  and  this  support  should  be  given  them  wherever 
possible.  Ignorance  of  the  law — man's  law — excuses  no  one;  but  in 
ignorance  of  nature's  laws  our  greatest  dangers  lie.  The  compara- 
tively recent  discoveries  of  the  spread  of  human  diseases  by  insects 
make  it  imperative  that  no  opportunity  be  neglected  to  place  the 
proper  instruction  regarding  entomological  sanitation  before  the  peo- 
ple. This  should  be  done,  however,  in  a  dignified  way,  and  the 
commonest  method  is  by  means  of  publications.  Lectures,  illustrated 
by  lantern  slides  and  by  insect  specimens,  are  also  an  important 
means  of  getting  the  facts  before  the  people.  The  press  is  our  most 
powerful  ally,  but  the.  modest  entomologist  shrinks  from  the  publicity 
acquired  if  he  is  interviewed  too  often  by  the  reporter,  and  also  hesi- 
tates to  send  information  to  the  papers.  Perhaps  some  of  this  public- 
ity can  be  avoided  if  the  information  is  given  out  as  coming  from  the 
institution  instead  of  from  any  particular  individual  connected 
with  it. 

I  believe  that  educational  exhibits  at  fairs  and  agricultural  meetings 
are  of  the  greatest  value  in  educating  the  people.  They  should  be 
arranged  in  an  attractive  manner,  and  supplied  with  neat  descriptive 
labels  that  give  real  information.  In  an  exhibit  of  this  kind  at  a  Con- 
necticut fair  in  September,  twenty  cages  of  living  insects  attracted 
more  attention  and  excited  more  interest  than  any  other  portion  of 
the  exhibit.  The  living  insects  shown  included  mosquitoes,  both 
Anopheles  and  Culex,  in  larval,  pupal  and  adult  stages,  and  a  number 
of  caterpillars,  which  could  be  readily  procured  at  that  time  of  the 
year,  most  of  them  being  common  pests  of  the  field  or  garden. 

We  should  avoid  the  vaudeville  methods  practiced  by  some  zealous 
workers  for  the  betterment  of  mankind.  Dignity  and  good  taste 
should  be  maintained,  or  we  had  better  dispense  altogether  with  this 
means  of  educating  the  public. 

In  order  to  do  eflPective  work,  an  official  entomologist  must  have  the 
confidence  of  his  clientele.  It  is  not  always  easy  to  gain  this  confi- 
dence. Personal  contact  with  the  farmer,  honesty ,  and  frankness 
regarding  entomological  matters,  and  prompt  attention  to  the  details 
of  each  inquiry  will  help  much.  It  is  always  better  to  say  *'I  don't 
know,*'  if  that  indeed  be  the  truth,  than  to  allow  the  farmer  to  learn 
that  fact  from  some  other  source. 
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I  have  given  some  of  the  requirements  of  the  ideal  official  entomolo- 
gist. Few  of  us,  I  fear,  can  meet  them.  Nevertheless,  in  spite  of  all 
his  shortcomings,  the  official  entomologist  is  often  of  great  practical 
value  to  the  state.  For  instance,  in  case  of  a  local  outbreak  of  a 
serious  insect,  if  there  is  an  authorized  entomologist  with  forces 
already  organized  and  a  small  fund  at  his  disposal,  the  pest  may  be 
not  only  kept  from  spreading,  but  perhaps  actually  exterminated  in 
that  locality,  thus  saving  great  losses  of  crops  as  well  as  tremendous 
expenditures  of  money  to  later  subdue  the  pest  and  get  it  under  con- 
trol, if  that  is  even  possible. 

The  experience  of  the  New  England  states  with  the  gypsy  moth, 
Porthetria  dispar  Linn.,  and  the  shipment  into  this  country  of  nests 
of  the  brown-tail  moth,  Euproctis  chrysorrhcBa  Fabr.,  on  nursery  stock 
last  year,  in  the  absence  of  any  system  of  Federal  inspection,  would 
seem  to  make  it  not  only  expedient  but  almost  necessary  for  the  safety 
of  property  and  other  interests,  that  each  state  not  having  such  a 
department  should  at  once  organize  one.  An  instance  from  my  own 
state  will  serve  as  an  example:  On  December  14th,  1909,  I  learned 
tliat  the  JO'p^^y  moth  had  been  reported  from  the  town  of  Wallingford. 
That  very  day  we  verified  the  report,  and  the  following  day  had  men 
at  work  destroyiiiir  the  r^rpr-masses,  getting  2,000  the  first  day.  Since 
then  the  work  has  been  continued,  and  over  5,000  cfrg-niasses  have  been 
destroyed.  Tht?  iiif<*station  Ls  a  bad  one,  covering  at  least  three  quar- 
ter's of  a  s<iuare  mile,  l)iit  the  pest  must  be  exterminated.  It  is  need- 
less to  say  that  any  prompt  and  eff(H.*tive  suppressive  measures  would 
be  out  of  the  question  in  a  sUite  without  funds  available  for  the  pur- 
pose* and  an  or^ranized  entomological  force  n^ady  to  act. 

There  are  still  nianv  farmers  in  each  state  who  have  never  heard 
of  their  own  airrieultural  experiment  station  nr  «'ven  of  the  Federal 
Department  of  A^rriculture. — })ut  th<*ir  number  is  jrrowinfr  less  and 
b*ss  and  thrs*'  institutions  an*  now  mon-  tirmlv  entrenched  in  the 
n)irMls  ami  tlir  work  ami  lives  of  the  propli-  tlian  ever  l)ef<»re.  The 
taxpayjT  may  have  b(»n'rs  in  his  sjjuash  vinrs.  San  .los*'*  srah*  on  his 
fiuit  tri'f.s.  or  lice  on  his  cattle;  In*  lik«s  to  havr  mimh'  emtral  bnn'au 
of  the  .stat«'  (►r  Federal  ^)V<»riunent  wImtc  he  <*an  apply  for  information 
entomological  and  feel  that  he  will  nu-rivr  thf  lu'st  of  advice. 

Ilavini:  jast  mentiont-d  sonu*  of  the  (pialifications  of  the  official 
entnmol(»trist  and  the  prop«r  dev«'lopment  <»f  his  <lepartment  for  effi- 
ri»nt  siTvici*,  it  now  behoov<*s  me  to  say  a  f<*w  words  alxmt  the  ideal 
farnifr.  or  memb<»r  of  the  entomolot>:ist  \s  constituency.  He  is  often 
a  hard  working'  man,  with  little  time  for  study,  and  his  interest  has 
ncvtT  been  aroused  in  the  living  things  artmnd  him.     He  is  too  often 
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bent  on  ''making  both  ends  meet.'*  The  most  intelligent  are  usually 
ready  and  willing  to  aid  the  entomologist  by  furnishing  information 
about  the  prevalence  of  certain  insects,  and  report  regularly  to  him. 
They  take  their  teams  at  a  busy  season  and  drive  him  around  the 
neighborhood  in  order  that  he  may  get  a  better  idea  of  conditions 
prevailing  there.  Cooperative  experiments  are  arranged  and  often 
carried  out  faithfully,  to  the  advantage  of  both  owner  and  experi- 
menter. 

Occasionally  we  have  experiences  similar  to  that  of  an  experiment 
station  botanist  who  had  conducted  a  cooperative  experiment  on  the 
grounds  of  a  truck  grower  to  test  the  efiBciency  of  sulphur  treatment 
to  prevent  celery  leaf  blight.  The  treated  plants  promised  well,  and 
one  day  he  visited  the  place  to  make  final  notes  in  the  field  before  the 
crop  was  harvested.  Before  reaching  the  field  he  saw  the  owner,  and, 
asking  him  about  the  celery,  was  disappointed  to  learn  that  it  had  just 
been  dug.  ' '  Oh,  that  is  too  bad, ' '  said  he.  ' '  WeU,  I  don 't  think  so, ' ' 
remarked  the  owner,  with  a  laugh;  **I  got  two  dollars  a  crate  for  it." 

But  most  farmers  are  willing  to  do  the  fair  thing  when  they  know 
that  the  entomologist  is  working  for  a  small  salary  to  learn  truths 
which  may  benefit  them.  I  have  known  them  to  greatly  inconvenience 
themselves  in  order  to  give  him  ample  facilities  for  conducting  experi- 
ments, the  results  of  which  were  of  no  particular  benefit  to  them,  or 
at  least  not  more  so  than  to  other  farmers. 

Of  course  it  must  be  expected  that  the  farmer  will  be  more  inter- 
ested in  the  practical  results  of  the  experiments  than  he  will  be  in  any 
scientific  value  which  they  may  possess,  yet  many  farmers  have  a  full 
realization  of  the  necessity  of  a  careful  study  of  an  organism  to  deter- 
mine its  life  history  as  a  means  to  an  end — practical  methods  for  its 
control. 

We  all  find  it  difScult  at  times  to  answer  the  questions  put  to  us  by 
some  of  the  growers,  and  their  shrewdness  is  often  amusing.  I  have 
known  a  correspondent  to  send  insect  specimens  to  his  own  experiment 
station  for  identification  and  at  the  same  time  send  duplicate  lots  to 
a  similar  institution  in  another  state  and  to  the  Bureau  of  Entomology 
at  Washington.  If  the  replies  all  coincide,  presumably  he  gets  the 
right  name  for  the  insect. 

A  further  consideration  of  the  matter  only  makes  it  more  evident 
that  the  official  entomologist  in  order  to  be  efficient  in  his  helpful- 
ness to  the  farmer  should  do  something  more  than  write  long-range 
prescriptions.  He  can  go  to  the  field  occasionally,  view  the  conditions. 
and  will  tbeia  probably  prescribe  differently  and  more  to  the  purpose. 
8 
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The  farmer  will  know  him  better  and  will  soon  have  more  confidence 
in  him. 

The  entomologist,  too,  will  have  more  respect  for  the  farmer  and 
his  methods,  and  more  interest  in  him  and  his  particular  problems 
because  of  the  contact.    It  will  prove  mutually  advantageous. 

The  literature  of  economic  entomology  has  been  discussed  several 
times  in  the  meetings  of  this  Association,  but  I  wish  to  mention  it  here 
on  account  of  its  bearing  upon  my  subject.  Some  official  entomologists 
publish  annual  reports.  Others  publish  in  the  reports  of  the  institu- 
tions with  which  they  are  connected,  and  such  reports  appear  to  be 
a  fit  place  to  publish  the  full  accounts  of  any  experiments  or  inves- 
tigations, or  descriptions  of  methods  and  technique.  Descriptions  of 
new  species  or  important  facts  regarding  the  life  history  or  habits 
of  an  insect  should  be  published  in  monographic  treatises  or  in  ento- 
mological journals.  These  publications  are  of  great  service  to  other 
workers,  but  do  not  as  a  rule  appeal  to  the  popular  mind,  especially 
if  somewhat  technical  in  their  nature. 

The  popular  bulletin  or  circular  fills  a  distinct  place  in  the  list  of 
publications  of  any  official  entomologist  or  experiment  station  worker 
— and  I  believe  this  has  been  conceded  by  those  who  have  previously 
discussed  the  matter.  Such  a  bulletin  should  give  a  brief,  concise, 
non-t<'chniGaI  account  of  the  insect  and  directions  for  its  control. 
Thuutrh  we  can  place  no  definite  limits  as  to  the  size  of  such  a  bulletin 
or  circular,  in  general  it  should  be  brief.  Often  all  that  it  needs  to 
contain  can  be  told  in  four  or  six,  and  seldom  requires  more  than 
twenty-four  pages.  If  very  long,  it  should  be  provided  with  a  table 
of  contents  and  a  brief  sunimar}'.  Illustrations  are  of  the  utmost 
importance  in  the  popular  bulletin,  but  they  should  be  good  ones. 
Photopraphs  of  insect  injury  are  u.sually  better  than  drawings,  and 
the  larger  sp<*cies  can  Ik*  shown  very  well  in  photographic  illustra- 
tions. ThtTe  are  many  details,  however,  that  can  be  shown  only  by 
drawinL^,  and  zine  cuts  an*  often  used  for  all  the  illustrations. 

Such  a  i>iill«*tin  as  I  have  mt^ntioned  is  usually  sent  to  all  names 
on  thr  mailing;  list.  Hut  tlKTe  is  fre(|U(*ntly  a  demand  for  another 
ftifni  of  imparting  information,  and  sotiio  experiment  stations  is.sue 
speeial  bull<*tins  or  eireulars  either  to  mnvey  brief,  timely  information 
or  tn  assist  in  the  eorrespond(*ne«*.  Si'Vrral  fnrms  of  these  have  Imm^u 
given  a  trial  at  the  Conneetieut  Station  at  Nfw  Haven.  For  instance* 
asidr  fn»m  our  mimbere<l  .series  of  reports  and  bulletins,  we  issue 
oecasionallv  the  ** Bulletin  (»f  Immediate  Information,"  which  is 
mailed,  not  to  the  names  on  the  reinilar  list,  but  to  a  certain  class, 
sueh  lis  fruit  groweni.  truck  growers,  dairymen,  or  nurserymen.    This 
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publication  is  supposed  to  contain  timely  information  not  important 
enough  or  of  enough  permanent  value  to  go  as  a  regular  bulletin.  Like 
the  other  bulletins  and  reports,  it  requires  a  special  wrapper  for  mail- 
ing, and  can  be  sent  out  under  the  usual  frank.  We  have  also  used 
for  the  same  purpose  the  ** postal  card  bulletin"  for  short  articles  of 
timely  information.  These  are  printed  on  postal  card  stock  4x7 
inches  in  size,  with  the  frank  and  space  for  the  address  on  one  side 
and  the  printed  message,  with  possible  illustrations,  on  the  other. 

These  publications  all  have  their  place,  and  are  of  value  in  impart- 
ing timely  information,  and  are  of  great  convenience  to  the  official 
entomologist  as  an  aid  in  answering  his  letters.  But  none  of  them  can 
be  sent  out  in  quantity  without  a  mailing  list  and  considerable  work 
in  addressing  envelopes. 

During  the  past  summer  another  method  has  been  tried  which  has 
long  been  in  use  by  advertisers.  We  call  it  the  ** correspondence  slip'' 
or  ** dodger,"  and  it  consists  of  a  single  sheet  of  paper  of  the  proper 
size  to  go  into  the  letter  envelope  without  folding.  It  may  be  printed 
on  one  or  both  sides,  and  is  adapted  for  only  very  brief  messages. 
Where  possible  a  characteristic  illustration  is  used  in  one  comer,  and 
perhaps  the  seal  of  the  institution  in  another.  These  slips  are  not 
mailed  to  any  list  of  names,  but  are  simply  placed  in  all  the  letters 
sent  out  from  all  departments  of  the  institution  at  the  time  when  the 
information  wiU  do  the  most  good.  They  are  also  enclosed  at  other 
times,  when  the  correspondent  needs  the  message  which  they  bear.  In 
this  way  they  reach  many  names  not  on  the  regular  mailing  list,  and 
serve  the  purpose  of  calling  attention  to  the  work  of  the  institution 
perhaps  outside  of  the  particular  subject  of  the  letter,  and  also  out- 
side of  the  department  where  the  letter  was  written.  They  bear  no 
date,  and  therefore  are  just  as  good  a  year  hence  as  today,  provided 
there  has  been  no  change  in  our  knowledge  of  the  facts  or  of  the  best 
method  of  treatment.  So  far  only  six  of  these  slips  have  been  pre- 
pared, and  each  has  been  printed  on  a  different  color  of  paper,  but 
of  course  the  list  of  tints  would  soon  be  exhausted.  Press  bulletins  are 
also  in  vogue  at  some  institutions,  and  serve  their  purpose  admirably. 

I  realize,  however,  that  many  entomologists  through  no  fault  of  their 
own  are  unable  to  bring  forth  publications  that  could  be  considered  as 
ideal  or  even  satisfactory.  The  plans  are  made  by  others  higher  in 
authority,  and  the  rules  of  the  institution  prevent  the  entomologist 
from  carrying  out  his  own  wishes  and  ideas.  Perhaps  there  are  scanty 
funds  for  publishing;  or  so  much  attention  is  required  in  teaching  that 
there  is  no  time  for  anything  else.  Such  conditions,  of  course,  are  to 
be  deeply  regretted. 
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Fellow-members,  it  is  truly  a  matter  of  congratulation  that  we  now 
have  so  many  young  and  earnest  workers  in  the  field  of  entomological 
research,  and  each  one  doing  the  best  he  can.  There  are  many  prob- 
lems yet  unsolved.  Let  every  worker  rejoice  in  the  opportunity.  There 
is  a  chance  for  each  to  contribute  his  full  share  in  the  days  to  come, 
for  the  good  of  the  whole  race. 


The  next  paper  on  the  program  was  entitled  "A  First  Course  in 
Economic  Entomologj-/'  by  F.  B.  Lowe,  Detroit,  Mich. 

A    FIRST    COURSE    IN    ECONOMIC    ENTOMOLOGY 

By  F.  B.  Lowe.  Detroit,  Mich, 
[Withdrawn  for  publication  elsewliere.] 

At  the  close  of  this  paper,  the  session  adjourned.   - 


Aftirnoon  Session,  Tuesday,  Deecmber  28th ,  1909, 

Thr  inrctiiij^  was  calh'd  to  order  at  1.15  p.  m.  by  President  Britton, 
who  ealh'd  S<*cond  Viee-Prt»8ideut  Summers  to  the  chair. 

Chairman  SrMMEii.^;  The  next  thin^  on  the  program  will  be  the 
disciLssioii  of  the  presidential  address. 

.Mr.  Sanderson  :  All  of  us  ct»rtainly  apprwiate  and  are  in  full  sym- 
pathy with  the  remarks  of  our  President  made  this  morning  concem- 
iii^r  our  rclaticm  to  the  farmer.  One  of  the  ^rreat*»st  factors  in  securing 
the  applii'ation  of  the  methods  of  inm*ct  control  devis«»d  by  the  entomol- 
ogist is  in  the  entomologist  keeping  in  touch  with  the  farmer  and  put- 
ting): hiiii.self  oil  the  farmer's  level  so  that  he  win  appreciate  his  view- 
point and  can  make  sucli  suggestions  as  will  appeal  to  the  farmer.  One 
of  the  greatest  aids  in  this  work  is  the  actual  dem<»nstration  of  the 
inethoils  advi.s<»d  in  the  lield.  Wh«*re  thest*  methods  are  uwnI,  it  is 
wtnnli-rful  how  readily  many  farmers  will  take  up  new  methods.  I 
reiiieinher  when  the  first  work  was  done  on  the  boll  weevil  in  Texas 
and  we  felt  that  it  would  he  some  tinif  hefon*  we  eould  secure  the 
adoption  of  the  m(*th<Kls  devi.si'd  by  the  plaiitei^.  but  owinj:  to  the 
driimnstrations  which  were  carried  on  thruout  Xhv  state,  it  was  but 
a  few  years  iM'ftin*  tht»  methiKJ  of  cotttni  trrowinjr  wjis  lartri»ly  revo- 
lutionized. It  makes  l)ut  little  diffen'nce  whether  om*  is  working  in 
the  Wt'st  t»r  in  th«*  Kiwt,  the  North  or  the  South,  if  the  farmer  is 
approai'ht'tl  in  this  way.     When  I  c<mimcnced  lui  agitation  for  spray- 
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ing  in  New  Hampshire  four  or  five  years  ago  I  thought  it  would  be 
many  years  before  any  large  number  of  our  farmers  would  be  spray- 
ing their  orchards,  but  during  the  last  year  there  were  over  400  who 
did  so.  That  is  a  small  number,  but  the  state  is  small,  and  it  shows  a 
tremendous  progress  in  a  few  years. 

Mr.  Hitchings:  Our  President  referred  to  the  exhibits  made  at 
the  fairs  and  similar  associations  in  the  state,  and  I  think  that  this  is  a 
very  important  factor  in  our  work,  as  by  such  exhibitions  we  come  in 
contact  with  many  farmers.  In  the  past  two  years,  however,  we  havo 
had  so  many  demands  in  this  line  that  we  could  not  attend  to  all  of 
them. 

Mr.  Felt:  I  wish  to  express  my  personal  pleasure  and  gratifica- 
tion at  the  address  delivered  by  our  President  this  morning.  I  think, 
in  reference  to  circular  letters,  however,  that  these  should  be  used 
with  discretion.  In  New  York  state,  I  fear  the  recipient  of  such  a 
letter  would  pay  undue  attention  to  things  which  are  not  of  primary 
importance.  I  prefer  to  deal  directly  with  the  local  conditions  of  the 
correspondent. 

A  Member  :  We  do  not  as  a  matter  of  practice  use  circular  letters, 
Dut  I  recognize  the  practicability  of  giving  certain  information  in  that 
way.  I  believe  our  experience  has  justified  this,  and  of  course  in  cer- 
tain instances  I  feel  it  is  better  to  give  the  information  desired,  and 
not  allow  the  recipient  to  draw  his  conclusions,  according  to  his  own 
understanding  of  the  matter. 

A  Member  :  I  think  that  point  of  Doctor  Felt's  will  appeal  to  some 
who  receive  circular  letters.  If  a  question  is  asked  one  of  our  inspec- 
tors, and  the  man  receives  a  letter,  he  will  appreciate  it  very  much 
more,  and  will  take  advantage  of  the  suggestions  made  much  more 
often,  than  if  a  brief  letter  is  written  him,  and  a  circular  tucked  in. 
In  some  cases  it  might  be  better  to  write  a  few  more  letters  and  give 
more  detail  to  the  man  who  applies  for  information,  rather  than  send 
out  a  great  number  of  circular  letters  that  would  never  be  read. 

Mb.  HradIiEK  :  We  think  that  it  is  a  great  mistake  to  send  all  pub- 
lications to  every  member  of  our  mailing  list.  A  man  who  opens  a 
lal^  number  of  franked  envelopes  and  finds  nothing  of  value  is  likely 
to  develop  the  habit  of  throwing  such  matter  unopened  into  the  waste 
basket.  In  fact,  I  think  that  this  habit  is  now  so  well  fixed  in  certain 
quarters  that  to  insure  especially  important  information  reaching  the 
person  for  whom  it  is  intended  it  is  necessary  to  enclose  it  in  a  regular 
two-cent  envelope.  The  mailing  list  should  be  so  revised  for  each 
mailing  that  the  information  will  always  be  sent  where  needed. 

Mr.  BtawiTT :     I  wish  to  thank  our  President  for  his  very  excellent 
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and  suggestive  remarks,  and  I  would  also  like  to  add  my  experience 
to  that  of  Doctor  Felt.  I  think  that  the  entomologist  should  in  all 
cases  cooperate  with  the  farmer  or  fruit  grower,  as  the  case  may  be. 
By  distributing  circular  letters  in  this  way,  you  are  liable  to  be  treated 
with  scant  courtesy,  whereas  if  you  send  a  man  a  letter,  if  only  a  few 
lines,  you  will  be  able  to  deal  with  his  particular  case,  and  he  will  be 
more  likely  to  reply  to  your  letter. 

I  do  think  we  can  hardly  be  too  careful  about  our  correspondents, 
as  to  the  results  obtained  by  carrying  out  our  recommendations.  I 
always  endeavor  to  ask  the  correspondent  to  kindly  give  me  the  results 
of  the  application  or  the  sufr^rc^stions. 

In  regard  to  the  distribution  broadcast  of  these  circulars,  take  an 
extensive  country  like  Canada,  where  you  have  entirely  different  con- 
ditions to  meet  in  Quebec,  in  Ontario,  and  in  British  Columbia,  and 
you  will  see  that  it  is  impossible  to  deal  with  these  widely  separated 
provinces  by  a  circular  letter,  giving  the  same  remedial  measures,  and 
although  in  some  east»s  a  very  largo  correspondence  may  be  entailed,  I 
find  it  is  better  for  ourselves  and  for  the  correspondent  if  we  pay  as 
much  personal  attention  to  his  inquiries  as  possible. 

I  am  sure  we  have  all  het'ii  d«»eply  interested  in  the  points  which 
our  President  raised,  and  I  should  like  again  to  thank  him. 

President  Bkitton  :  I  might  wiy  here  that  it  was  not  my  intention 
to  sufjtrt^st  that  cireular  l«»ttors  hr  used  entirely;  but  it  is  a  question 
whethrr  we  should  spt^nd  so  niueh  time  in  copying  over  and  over  again 
fornuilai  for  makiiitr  Kerowne  Emulsion  and  Arsenate  of  Lead,  or 
whether  it  would  not  l)e  Ix'tter  to  have  these  formulie  printed  and 
include  one  with  a  pergonal  letU»r. 

Mk.  WAsniirRN  :  Th«»  rntomoltt^nst  can.  of  course,  tell  whether  he  is 
su(*crs.sful  in  using  this  printed  matter.  Our  expt*rience  in  Minnesota 
is  to  send  tht»  adviee  to  a  fanner,  and  that  is  the  end  of  it.  They 
niij:ht  possibly  tell  us  the  rrsuits  of  this  ad\iee.  if  we  were  to  write  for 
it.  .-us  siiL'vre.**ted  by  Mr.  Hewitt.  Most  of  the  farmers  will  not  take  the 
tini«*  nr  troul>le  to  write. 

.Mk.  Hkwitt:  In  n-ply  to  Pn»fi*ssor  Washburn.  I  have  unfortu- 
nat«'ly  had  only  ab<»ut  thrrt*  iimnths*  :ii*tual  fxpfrifn«'«>  in  (*anada.  but 
in  till*  old  e«»untry.  wln*n*  I  had  a  wiili*  mrrt spondent*e  with  the  farm- 
ers and  others,  they  were  always  willing  tn  ctxiperate  with  the  ento- 
ninloirist.  and  in  (*anada  I  havt*  found  on  the  part  of  the  more  edu- 
eated  farmt^rs  men  who  an*  willing;  and  intfrt*sted  enough  to  inform 
me  of  the  results  nf  the  exp4»riments. 

Mr.  Parrott:  All  I  wish  to  say  is  that  I  am  thoroughly  in  aciNird 
with  our   Presidents  views.     The  entomologist's  correspondence   is 
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rapidly  increasmg  and  we  find  in  our  own  experience  that  printed 
circulars  very  much  simplify  the  work  of  correspondence.  We  employ 
the  leaflets  to  supplement  our  letters. 

Mr.  Sanderson  :  The  idea  of  following  up  a  letter  at  the  proper 
time  with  another  one  to  ascertain  whether  the  advice  or  suggestions 
have  been  followed  out  has  appealed  to  me,  but  I  have  not  been  able 
to  definitely  prove  the  value  of  such  a  scheme  when  carried  out  sys- 
tematically. At  our  station  we  have  adopted  the  scheme  of  making 
a  card  record  of  all  inquiries  of  correspondents  by  the  subjects  of 
their  inquiries.  There  is  cross  reference  to  another  card  catalog  ar- 
ranged by  post  oflBces.  This  enables  us  at  any  time  to  refer  to  all  of  the 
inquiries  we  have  had  upon  any  one  of  the  leading  subjects  upon  which 
we  have  frequent  inquiries.  It  has  been  my  feeling  that  if  occasion- 
ally we  could  send  a  letter  to  these  parties  asking  whether  they  had 
followed  out  our  suggestions  and  if  so  what  the  results  were,  that  we 
would  find  that  in  many  cases  the  suggestions  had  not  been  properly 
carried  out  and  only  partial  success  or  failure  had  resulted.  This 
would  be  brought  out  by  such  correspondence  and  the  correspondent 
could  be  advised  as  to  his  trouble.  Thus  failure  which  would  be  blamed 
on  the  station  might  many  times  be  prevented.  This  is  simply  the 
application  of  the  methods  used  by  every  business  office  to  the  work 
of  station  correspondence,  and  altho  possibly  it  should  come  under 
the  work  of  an  extension  department  rather  than  that  of  an  experi- 
ment station,  it  seems  to  me  that  it  is  highly  desirable  that  some  such 
scheme  be  carried  out. 

Mr.  Waldbn:  The  timely  information  slips  are  prepared  just  in 
advance  of  the  proper  time  to  combat  the  insect  or  disease  to  which 
the  slip  refers,  and  are  distributed  among  the  different  departments 
of  the  Station  to  be  inserted  in  all  correspondence.  For  example,  a 
man  may  write  to  the  Station  inquiring  about  fertilizers ;  the  chemical 
department  will  reply  to  this  letter  and  enclose  a  slip  regarding,  per- 
haps, the  canker  worm.  The  man  may  be  interested  in  this  matter, 
and  if  the  slip  does  not  contain  sufficient  information  will  write  to  the 
entomological  department  for  more  detailed  instructions. 

We  have  in  this  way  received  inquiries  from  men  who  perhaps  were 
not  familiar  with  work  of  our  department,  and  I  think  we  get  in  touch 
with  more  people  through  these  slips  that  we  could  in  the  ordinary 
way. 


At  1.45  p.  m.  President  Britton  resumed  the  chair  and  called  for 
the  next  paper  on  the  program,  which  was  read  by  Mr.  E.  P.  Felt, 
Albany,  N.  Y.,  as  follows : 


M 


JOURNAL    OF    BCONOMIC    BNTOMOLOOT 


[V<d.  S 


OBSERVATIONS  ON  THE  HOUSE-FLY 

By  E.  P.  Felt,  Albany,  N.  T. 

An  attempt  was  made  the  past  season  to  obtain  accurate  data 
respecting  this  insect's  behavior  toward  light  The  principal  object 
of  the  experiment  was  to  determine  the  possibility  of  storing  manure 
and  other  substances  in  which  this  pest  breeds,  in  dark  or  nearly  dark 
cellars  or  compartments. 

Outline  of  Conditions.  A  fly  vivarium  was  located  in  the  writer's 
buck  yard  (a  typical  village  lot)  at  Nassau,  Rensselaer  County,  N.  Y. 
This  building  was  a  nearly  light-proof  structure  6  x  10  feet  in  outside 
dimensions  and  with  a  height  of  6  feet  4  inches  in  front  and  5  feet  6 
inches  in  the  back.  To  facilitate  the  location  of  materials,  etc.,  the 
spaces  between  the  joists  were  numbered  consecutively,  beginning  at 
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FifC-  1.     Plan  uf  tlj  vivarium  (tirigiiial). 

till*  (l4M»r  nil  tli«*  iKirth  wall  and  ninnin<pr  arnuiid  and  including  in  the 
rnnitHnitinn  t)i«'  spaces  of  the  partitions  as  well  as  th«'  outside  wall 
(Kit:.  1'.  A  lij^lit-proof  window  (ISxls  in«'lifsi  was  nnide  in  the 
south  wall  near  th«*  southwest  rorncr  ( ni  station  ITm  and  another  in 
til**  \\rs\  wall  fat  station  I'^k  Li^'ht-pro^lf  pjirtitions.  arran^rod  si»nie- 
what  like  tluist'  in  a  photojrrapher's  dark  mnni.  ilividnl  the  interior 
(V\i:.  1  in  sueh  a  iiiaimtT  that  tluTf  was  a  constant  decrease  in  the 
litrht  as  nnc  |»p»t:ri-ssi*il  from  \\ir  ii<M»r  i»aek  throtitrh  th**  partitions  and 
aii'iiiHl  \n  tlir  darkest  <Mirinr  near  tin-  ini«l(llf  nf  the  soutli  i-nd  (station 
1-  .  Ventilators  wen*  pmvided  in  the  ronf  at  A  an<l  H  (Vi\:.  1). 
Th»ri'  is  in  the  snutheast  corner,  at  station  l!'{,  a  snuill  c|i»set  -I  inelu'S 
(^  i-p  iiiul  .'{  feet  ahiive  the  ^Touiitl.  The  interior  i»f  the  luiildin^  was 
paintid  a  dull  Mack  th*'  hitter  part  of  April.     Tlie  *h»or  l<K.*ated  at  the 
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northwest  comer  is  26^  inches  wide  and  7I14  inches  high.  This  door 
was  allowed  to  remain  open  throughout  the  season,  and  the  entrance 
of  animals  or  children  prevented  by  the  use  of  a  coarsely  screened 
(%-inch  mesh)  door  having  an  interior  clear  space  of  23  x  67  inches. 
The  building  was  so  situated  that  August  24,  at  8  a.  m.,  rays  of  the 
Sim  reached  back  to  the  base  of  the  comer  of  station  8  and  a  little  later 
in  the  day  would  extend  to  the  base  of  the  pail  at  station  6.  There 
was  sufficient  illumination  under  these  conditions  at  station  18  so  that 
one  experienced  little  difficulty  in  discerning  objects  located  there. 
Mackerel  kits  containing  horse  manure  thoroughly  sterilized  by  steam 
were  placed  at  stations  6,  12,  18  and  23.  The  vivarium  was  located 
about  20  feet  from  one  bam  where  a  horse  was  kept,  the  manure  from 
the  animal  being  thrown  outdoors.  There  was  another  barn,  where  at 
least  two  animals  were  kept  throughout  the  summer  about  40  feet 
sway  to  the  southwest  and  another  bam  about  50  feet  due  east.  This 
latter  had  been  occupied  in  previous  years  by  six  to  eight  horses,  and 
when  the  vivarium  was  constructed  it  was  expected  that  an  equal  num- 
ber of  animals  would  be  kept  in  the  building  throughout  the  summer. 
Owing  to  a  change  of  plans  but  one  horse  was  kept  in  this  barn,  and 
as  a  partial  result  of  this  change  there  have  been  considerably  fewer 
flies  than  in  previous  years.  Furthermore,  the  excessively  cool  weather 
continuing  well  into  June  greatly  delayed  the  appearance  of  the 
house-fly  in  numbers.  Relatively  cool  w^eather  continuing  throughout 
the  summer  has  also  served  to  prevent  rapid  breeding.  This  combina- 
tion of  causes  has  resulted  in  house-flies  being  much  scarcer  than 
usual. 

Experiments.  House-flies  were  becoming  somewhat  abundant  June 
23d  and  operations  were  commenced  by  placing  mackerel  kits  nearly 
filled  with  sterilized  horse  manure,  at  stations  (see  numbers  on  figure) 
6,  12,  18  and  23.  House-flies  becoming  more  abundant  the  latter  part 
of  July,  another  set  of  pails  with  horse  manure  was  placed  at  the  sta- 
tions indicated  above  and,  in  addition,  one  just  outside  the  door. 
Bather  abundant  rains  kept  the  last  named  pail  nearly  full  of  water, 
and  numerous  Muscid  larva?  were  observed  in  the  contents  the  remain- 
der of  the  season.  House-flies  entered  the  vivarium  freely,  being 
rather  numerous  at  station  23  and  frequently  working  back  to  station 
6.  Muscid  larvce  were  in  pails  at  both  of  these  stations  and  one,  which 
may  possibly  have  been  a  Musca,  at  station  12.  Fruit  flies,  Drosophila 
species,  were  observed  in  numbers  July  21  at  station  6,  evidently  being 
drawn  in  part  by  swill  placed  there  for  the  purpase  of  attracting  flies. 
This  species  was  very  numerous  about  the  pail,  alighting  in  numbers 
on  the  walls  above,  but  scarcely  penetrating  into  the  darker  portions 
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of  the  vivarium.  Psychoda  altemata  was  relatively  abundant  in  mid- 
summer about  stations  23,  6  and  less  so  at  station  12.  Toward  the  end 
of  the  season  some  were  observed  at  station  18.  This  latter  occurrence 
may  possibly  be  explained  by  a  mouse  burrow  admitting  a  small 
amount  of  light  in  the  near  vicinity  of  the  pail. 

Conclusions.  The  above  data,  while  not  so  conclusive  as  could  be 
•desired,  show  that  the  house  or  typhoid  fly  does  not  breed  freely  in 
darkness.  This  pest  exhibits  a  decided  preference  for  sloppy  filth  in 
light  places.  It  is  practical  and  thoroughly  in  accord  with  the  best 
agricultural  practice  to  either  draw  out  and  spread  manure  at  fre- 
quent intervals,  or  to  store  it  in  cellars  or  sheds.  The  relatively  cheap 
cement  underpinning  makes  it  comparatively  easy  to  construct  dark 
cellars,  places  where  manure  or  other  fly-breeding  material  can  be  kept 
without  producing  swarms  of  flies.  These  measures,  while  particularly 
adapted  to  the  farm,  will  also  prove  of  service  in  villages  and  cities. 


Mr.  Hewitt:  As  one  who  has  been  working  on  this  question  for 
some  years,  I  should  like  to  thank  Doctor  Felt  for  his  interesting 
paper.  I  have  found  my  own  observations  exactly  coincide  with  those 
of  Doctor  Felt;  that  is.  that  flies  breed  more  abundantly  under  bright 
conditions  than  in  dark  places,  although  the  flics  crawl  down  into  the 
dark  erevices  to  deposit  their  eggs. 

A  Memhkr:  Will  not  flies  ovijiosit  in  the  manure  before  it  can  be 
reni()ved  to  the  dark  cellar  or  pitt 

Mk.  Fklt:  I  think  it  makes  no  particular  difference  whether  the 
epp*  are  tL'ixisited  in  the  manure  or  not,  since,  if  there  is  considerable 
bnMMlinc.  it  is  comparatively  easy  to  arrange  a  litrht  though  flypro-jf 
trap  whieh  would  attra<*t  the  fli(*s  and  prevent  the  insects  escaping 
from  the  manure  cellars  or  pits. 

Mk.  (*ih»lky:  I  would  like  to  ask  whether  the  temperature  inter- 
fens  in  any  wav.     Was  the  house  as  warm  as  the  area  outside? 

Mk.  Fklt:  If  Professor  (\H»ley  could  have  entennl  the  fly  viva- 
rium, he  won  hi  have  agn^ed  that  the  flies  had  a  pn*tty  wann 
reeeption.  It  was  quite  warm  at  times.  The  houw  \s  standing,  and 
will  i)rubably  l>e  used  another  year. 

Pkf-^^ident  Britton  :  The  next  paper  on  the  program  will  lie  xvad 
bv  Pn>fesRor  Sanderson.  Durham,  N.  II. 
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CONTROLLING  THE   BLACK  FLY   IN   THE  WHITE 

MOUNTAINS 

By  E.  DwiGHT  Sandebson,  Durham,  N.  H. 

In  1904^  Dr.  C.  M.  Weed  showed  that  the  larvas  of  the  black  fly 
might  be  destroyed  by  an  application  of  phinotas  oil  and  later  Mr. 
A.  F.  Conradi,  who  performed  the  experiments,  gave  a  further  report.* 
The  experiments  at  Dixville  Notch  conducted  at  that  time  were  en- 
tirely successful,  and  but  very  little  trouble  has  been  experienced  from 
black  flies  in  that  locality  since  then. 

For  the  past  few  seasons  the  residents  at  Appalachia  in  the  valley 
immediately  north  of  the  Presidential  Range,  have  been  greatly  an- 
noyed by  the  black  flies  and  appealed  to  us  for  some  practical  means 
of  controlling  the  pest.  It  was  found  that  the  neighboring  streams 
were  alive  with  the  larvae,  and  in  view  of  the  previous  experiments  it 
seemed  entirely  feasible  to  destroy  them  by  the  use  of  phinotas  oil. 
My  assistant,  Mr.  W,  M.  Barrows,  spent  the  greater  part  of  the  month 
of  July  at  Appalachia  investigating  the  habits  of  the  flies  and  in  mak- 
ing experiments  for  their  control.  Two  species  occur  commonly,  the 
white  legged  variety  {Simulium  venustum)  causing  very  little  annoy- 
ance, the  biting  being  done  by  Simulium  hirtipes.  The  life  history  of 
these  species  is  unknown  in  this  region.  There  is  a  general  belief 
among  the  inhabitants  that  the  flies  are  to  be  found  over  winter  in 
the  timber,  and  reliable  observations  are  given  us  of  parties  being 
troubled  by  the  biting  of  the  black  flies  high  up  on  the  mountains  the 
second  of  October  after  there  had  been  a  heavy  snow  and  frost  in 
the  valley.  It  has  been  supposed  by  some  observers  that  the  small 
larvsB  passed  the  winter  on  the  stones ;  in  any  event  the  flies  are  more 
numerous  during  early  summer  and  again  in  later  summer.  In  early 
July  we  found  but  few  young  larvae  and  were  unable  to  find  the  eggs, 
most  of  the  larvae  being  full  grown  and  pupating.  By  the  middle  of 
July  many  flies  were  emerging  from  the  pupae.  It  is  evident  that  if 
the  flies  hibernate  they  would  be  unable  to  deposit  their  eggs  until 
after  the  high  water  of  spring  subsided.  An  accurate  knowledge  of 
the  life  history  of  the  insect  will  be  absolutely  necessary  in  order  to 
determine  the  best  season  for  carrying  on  measures  of  control  by  oil- 
ing and  will  probably  also  have  an  important  relation  to  the  eflPect  of 
the  oil  on  the  fish. 

It  was  found  that  phinotas  oil  applied  to  the  stream  by  throwing  it 


*  Bulletin  112,  N.  H.  Agr.  Experiment  Station. 

'See  Bulletin  52,  Div.  of  Entomology,  U.  S.  Department  of  Agriculture. 
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out  with  a  cup  in  the  rapids  by  a  man  wading  down  stream  would 
destroy  the  larvce  effectively.  The  larvae  are  found  almost  entirely 
on  the  rocks  where  the  water  flows  over  them  very  swiftly  and  breaks 
into  rapids  or  spray.  Rocks  in  smooth  running  water  have  very  few 
larva*  upon  them.  In  the  preliminary'  experiments  a  net  was  stretched 
across  the  Moose  River,  a  small  stream  10  to  20  feet  wide,  and 
the  water  was  oiled  for  a  distance  of  100  yards  above  the  net.  The 
man  applying  the  oil  can  walk  nearly  as  fast  as  it  floats  down 
stream  and  the  fish  descend  the  stream  ahead  of  the  oil.  Where  the 
fish  were  caught  in  the  net  many  of  them  were  overcome  by  the  oil, 
but  as  it  passed  on  and  the  water  cleared  up  within  15  or  20  minutes, 
all  revived  and  showed  no  subsequent  ill  effects.  This  experiment 
was  repeated  three  times  in  which  individual  fish  were  overcome  each 
time,  but  survived  with  no  ill  effect. 

After  these  experiments  it  was  determined  to  oil  a  considerable 
stretch  of  the  stream,  which  was  done  in  the  same  way.  This  applica- 
tion was  entirely  effective  in  destroying  the  larva*,  but  unfortunately  it 
resulted  in  killing  a  considerable  number  of  the  fish,  due  to  the  fact 
that  the  volume  of  oil  was  such  that  the  fish  dt»scending  the  stream 
with  it  were  suhjeeted  to  it  for  too  long  a  time.  From  our  previous 
experiments  we  feel  certain  that  had  nets  been  stretched  across  the 
stream  so  as  to  witeh  th«*  fi.sh  and  so  that  thev  would  not  have  been 
suhjreted  to  the  oil  for  over  1.*)  or  20  minutes,  no  trouble  of  this 
kind  would  have  ensued.  Our  observations  also  lead  us  to  the  opin- 
i<»n  that  thr  (lil  mivrht  Ik*  applied  much  mon*  eeonomieally  l)y  the  use 
of  a  knapsack  sprayer  and  a  nozzh»,  preferably  a  Bordeaux  nozzle,  by 
uhich  the  nil  could  be  applied  directly  to  the  w<»rst  affected  rocks  in 
a  spray  which  could  be  dircct<'d  immcdiat<*ly  on  them.  This  would 
U.V  niucli  less  oil  and  w<»uld  con.se<juently  have  less  etTi'ct  on  the  fish. 
The  method  of  merely  thn>\vini:  the  oil  in  the  stream  with  a  cup  forms 
an  emulsion  of  the  whole  volum<*  of  water  in  tin*  stream.  The  oiling 
was  earried  on  both  in  the  river,  which  has  a  j;ra<lual  fall,  and  also 
in  ('old  Hrook.  which  descends  the  mountain  side  v«  ry  rapidly  over 
larife  sti»rH*s  as  shown  in  plate  2.  The  application  was  equally  etTe<'tive 
urnjer  both  eomlitions.  The  numbers  and  position  of  the  larva*  on  the 
larL'e  stones  in  Cold  Brook  ar»'  indieatt-d  hy  plate  ;i.  in  which  they 
an'  somewhat  indistinet  owinir  to  an  inch  or  two  of  water  tlowing 
ovrr  them. 

Ki«»in  these  experiments  ainl  observations  we  are  h'd  to  b«'lieve  that 
tin-  <l«struetion  of  Mack  tlies  in  the  nsoit  re^nons  (tf  our  mountains  is 
entirely  as  feasiM.*  as  the  control  tif  mosquitoes  in  low  countrv  such 
as  the  vi«initv  of  New  York  and  New  .lei*si-v.     To  work  ont  practical 
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methods  will  involve  an  accurate  knowledge  of  the  life  history  of  the 
flies  and  of  their  ecology,  and  experiments  to  determine  the  effect  of 
the  oil  on  fish  as  applied  at  different  times  and  by  different  methods. 
We  hope  to  be  able  to  carry  on  such  investigations  in  the  future,  but 
as  such  work  involves  considerable  expense,  for  which  we  have  no  funds 
definitely  appropriated,  the  completion  of  the  work  may  not  be  possi- 
ble in  the  near  future,  so  that  it  would  seem  well  to  call  the  attention 
of  others  to  the  work,  since  they  may  have  a  chance  to  give  it  the 
requisite  study. 


Pbbsident  Britton  :  We  will  now  listen  to  a  paper  by  Prof.  C.  P. 
Gillette,  Port  Collins,  Col.,  on  *'A  New  Arsenical  Poison  for  the  Cod- 
ling Moth.'' 

NEW  SPRAYS  FOR  THE  CODLING  MOTH 

By  C.  P.  Gillette,  Fort  Collins,  Col. 

When  Doctor  Headden  announced^  his  conviction  that  the  arsenical 
sprays  used  for  the  control  of  the  codling  moth  are,  in  many  instances, 
killing  the  apple  trees,  he  was  asked  to  suggest  some  poison  that  would 
be  less  injurious  to  the  trees  and  still  give  promise  of  killing  the 
worms.  He  suggested  trying  sulfid  of  arsenic  (As^  S3),  and  ex- 
pressed the  fear  that  it  would  not  be  sufficiently  soluble  in  the  diges- 
tive fluids  of  the  larvae  to  kill  them.  Knowing  something  of  the  great 
digestive  powers  of  insects,  I  expressed  to  the  doctor  a  very  strong 
desire  to  try  arsenioiis  sulfid  in  comparison  with  arsenate  of  lead  in 
some  codling  moth  spraying  experiments  already  planned  for  1909. 
Doctor  Headden  first  prepared  a  small  quantity  in  liquid  form  which 
was  tested  upon  different  kinds  of  foliage  in  the  insectary  to  determine 
the  strengths  that  might  be  safely  used  upon  the  leaves. 

It  was  nearly  time  to  begin  the  work  of  spraying  for  the  codling 
moth,  and  as  we  could  not  obtain  a  sufficient  quantity  of  this  poison 
near  at  hand  for  the  experiment.  Doctor  Headden  converted  his  experi- 
mental laboratory  into  a  laboratory  for  the  manufacture  of  arsenious 
sulfid.^    Enough  was  made  to  use  upon  a  few  trees  and  was  sent  to 


'  BuUetln  131,  Colo.  Agr*l  Exp.  Sta. 

'Doctor  Headden  describes  his  preparation  of  the  poison  as  follows: 
The  arsenious  sulfid  was  prepared  by  the  usual  method,  t.  e.,  precipitation 
by  hydrogen  sulfid.  The  washed  precipitate  was  dissolved  in  lime-sulfur 
solution,  usual  strength.  The  lime-sulfur  solution  was  used  because  it  dis- 
solves, or  is  assumed  to  dissolve,  the  arsenious  sulfid  to  a  sulf.  arsenite  with- 
out the  formation  of  an  oxygen  salt,  the  afsenite  which  I  wished  to  avoid,  as 
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Mr.  George  P.  Weldon,  field  entomologist  of  the  Experiment  Station, 
located  at  Delta,  with  instmctions  to  use  it  in  comparison  with  arse- 
nate of  lead.  The  arsenate  of  lead  was  being  tested  at  2,  3  and  4 
pounds  to  each  100  gallons  of  water  in  one  application  only  when  the 
petals  were  about  nine-tenths  oft. 

The  ansenious  sulfid  was  used  in  two  strengths  to  correspond  with 
the  two  stronger  preparations  of  arsenate  of  lead  in  amount  of  metallic 
arsenic  contained. 

The  applications  were  made  by  Mr.  Weldon  with  a  hand  pump  with 
moderate  force,  but  the  treatment  was  thorough  and  in  every  way  was 
made  as  nearly  like  the  lead  arsenate  sprays  as  possible. 

The  results  of  the  experiment  as  tabulated  by  Mr.  Weldon  are  here 
given: 

The  trees  sprayed  with  2  pounds  of  arsenate  of  lead  to  100  gallons 
of  water  averaged  94.7  per  cent,  of  their  fruit  free  from  all  worm 
injuries.  The  trees  that  were  sprayed  with  3  pounds  to  100  gallons 
bore  fruit  that  was  95.5  per  cent  free  from  worm  marks.  Trees 
sprayed  with  4  pounds  to  100  gallons  bore  fruit  that  gave  exactly  the 
same  percentage  of  worm  marks  as  when  3  pounds  were  used. 

The  trees  sprayed  with  sulfid  of  arsenic  had  93.6  per  cent  perfect 
fruit  upon  trees  sprayed  with  the  weaker  preparation,  and  92.7  per- 
fect from  the  trees  where  the  stronger  soluti<m  was  used. 

The  ohrek  trees  avera^r<'  58.9  per  crnt  sound,  or  perfect,  fruit,  so 
far  as  worm  injuries  were  concenied. 

All  of  the  experimental  blocks,  both  sprayed  and  checks,  were  in 
a  lar*re  orchard,  all  of  which  was  sprayed.  Check  trees  in  such  a  case 
benefit  greatly  by  the  spraying  of  surrounding  trees  and  do  not  show 
the  eontra.Kt  that  they  should  with  the  results  upon  sprayed  trees. 
Two  orehards  in  the  same  vicinity,  one  very  poorly  sprayed  and  one 
not  si)r;iye(i  at  all,  bore  apples  that  were  70  to  H5  per  cent  wormy. 

So  this  tist  of  sulfide  of  arsenie  as  a  spray  for  the  control  of  the 
eodliiiL'  moth  indicates  that  this  poison  may  l»e  as  efficient  for  this 

I  niti  «i»n\iii(ii|  tliat  a  pure  preparation  of  ||iih»  ars<'iiite  \h  not  jjimkI  to  use 
Tin*  Holutiou  probably  contains  the  whole  of  the  arRenlc  in  combination 
witli  sulfur.  The  lime-sulfur  comi>ound  i«  ««a8lly  decomposed  by  the  carbonic 
acid  of  !h«'  air,  while  the  arsenlous  sulfld  withstands  the  action  of  water,  air 
an<l  carbonic  acid  very  efr«Htlvcly.  Th«»  sulfid  of  arsenics  As^  8^  contains 
essentially  61  jht  <*t>nt  of  Its  Wfijrht  of  iii(>talll<'  arw4Mile,  while  lead  arsenate 
(Hnitains  h'ss  than  10  \*or  *'vuX    <9.h7>. 

The  chief  thing,  however.  Is  not  that  it  maj-  b««  placinl  on  the  market  at 
a  lower  price,  but  that  it  will  remain  longer  in  th»'  soil  in  an  insoluble  form 
than  the  compounds  heretofore  us€»d.  It  is  only  a  mitigation  of  the  eyil, 
however,  not  a  complete  avoidance  of  It. — W.  P.  lleadden. 
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purpose  as  the  arsenate  of  lead,  which  has,  in  the  past  few  years, 
almost  completely  taken  the  place  of  other  poisons  for  the  control  of 
the  codling  moth  and  other  leaf-eating  insects. 

Three  other  sprays,  viz.,  lime,  Black  Leaf  Extract,  and  Sulfate  of 
Nicotine,  were  also  tested  in  hopes  that  they  might  prove  beneficial. 
As  with  the  arsenical  sprays,  each  was  used  but  once,  as  the  petals 
were  nearly  all  oflE. 

Good  lump  lime,  50  pounds  to  100  gallons  of  water,  seemed  to  give 
no  protection  at  all,  as  the  percentage  of  perfect  fruit  on  these  trees 
averaged  58.9,  exactly  as  in  case  of  the  check  trees. 

Black  Leaf  Extract  was  used  in  the  proportion  of  1  gallon  diluted 
to  50  gallons  with  water.  The  trees  sprayed  with  this  mixture  gave 
fruit  that  was  77  per  cent  free  from  worm  injuries,  or  about  18  per 
cent  more  perfect  fruit  than  in  the  check  block. 

Sulfate  of  Nicotine  was  used  in  the  porportion  of  1  part  in  750 
parts  of  water  and  seemed  to  give  slight  protection,  as  the  trees 
sprayed  with  this  mixture  bore  fruit  that  was  73  per  cent  free  from 
all  worm  injuries,  an  improvement  of  practically  14  per  cent  over  the 
fruit  of  unsprayed  trees.  Even  this  application  indicates  a  protection 
of  almost  exactly  33  per  cent  of  the  fruit  that  would  have  been  wormy 
if  untreated,  for  the  check  trees  had  but  41.1  per  cent  of  their  fruit 
injured  by  worms. 

While  I  would  not  feel  warranted  from  this  year's  experiments  in 
holding  out  very  strong  hopes  that  the  codling  moth  can  be  suflBciently 
controlled  by  the  use  of  nicotine  sprays,  I  am  encouraged  to  continue 
the  experiment  through  another  year  and  shall  probably  extend  the 
number  of  applications  to  three  or  four.  One  or  two  summer  sprays 
with  either  of  these  tobacco  preparations  will  usually  pay  for  them- 
selves in  their  destruction  of  plant  lice,  red  spiders  and  brown  mites. 
And  then,  if  these  nicotine  sprays  will  enable  us  to  get  fairly  good 
protection  from  the  injuries  of  the  codling  moth,  it  will  be  a  boon  to 
those  whose  orchards  are  already  sick  and  dying  from  the  excessive 
use  of  arsenical  mixtures. 

My  chief  hope,  however,  for  relief  from  the  overaccumulation  of 
arsenic  in  our  soils  in  a  form  that  is  detrimental  to  the  growth  of 
vegetation,  lies  in  the  use  of  the  very  insoluble  sulfide  of  arsenic.  This 
compound  also  has  the  important  advantage  of  being  very  much 
cheaper  than  arsenate  of  lead,  and  if  we  can  use  it  in  solution  it  will 
do  away  with  the  use  of  stirrers  in  the  spray  tanks,  which  will  be 
another  decided  advantage. 

I  have  also  used  this  poiscm  successfully,  as  an  arsenic-bran  mash, 
for  the  destmction  of  grasshoppers,  and  as  a  spray  for  the  destruction 
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of  cherry  slugs,  and  the  larvs  of  the  white  ermine  moth,  Biacrisia 
virginica  Fab.,  but  I  did  not  compare  the  results  in  these  cases  with 
the  effects  of  other  arsenical  poisons  in  parallel  tests. 


Mr.  J.  B.  Smfth  :  Will  Professor  Gillette  please  tell  us  how  this 
poison  is  prepared  and  where  it  can  be  secured  f 

^Ir.  Gillette:  The  poison  was  prepared  for  me  by  Doctor  Head- 
den  and  the  method  of  making  it  is  explained  in  the  footnote  given 
in  the  paper.  I  do  not  think  it  can  be  secured  at  present,  unless  it  is 
made  up  specially  for  the  purpose. 

Mr.  Forbes  :  I  realize  that  it  is  getting  late,  yet  I  think  if  the  sub- 
ject of  arsenical  poisoning  on  fruit  trees  is  not  taken  up  we  will  lose 
a  great  deal  of  information  which  should  be  of  great  value  to  the 
members  of  this  Association. 

Doctor  Headden  has  been  working  on  this  matter  in  Colorado,  and 
while  some  of  his  results  may  refer  directly  to  Colorado  conditions,  I 
think  the  whole  matter  should  be  of  great  interest  to  our  members, 
especially  as  some  of  us  have  conditions  to  deal  with  which  are  in  a 
way  similar  to  those  in  his  state.  I  trust  we  shall  have  time  to  hear 
from  Doctor  Ileadden  concerning  this  matter. 

Pru^ident  Britton  :  We  will  be  glad  to  hear  from  Doctor  Head- 
den. 

ARSENICAL    POISONING    OF    FRUIT    TREES 

By  W.  P.  IlKAimKN.  Fort  VoUinB,  Col 
I  Suiiimary  of  remarkM] 

Th«'n»  are  some  facts  in  rej^ard  to  whi<*h  all  agnn*,  namely,  that  we 
have  njany  sick  fruit  trec»s;  particularly  apple  and  pear  trees.  I 
do  not  for  a  moment  wish  to  assert  that  all  of  tlu^se  sick  trees  are  suf- 
fering? fr(»ni  arsenical  poison injr.  n(»r  that  all  of  the  d«*ad  ones  have 
btM'ii  killed  l)y  arwnic.  Hut  I  do  )M'lit>ve  that  many  of  th<»m  have  died 
from  this  cause.  Other  cans<*8  whi<'h  miyht  have  prmhiced  death  are 
wintiT  killiim.  ac<'uinulation  of  nitrati'i<  in  the  soil,  funtri  *>f  different 
kinds,  possibly  hlii;ht  and  still  other  caus4*s. 

Tht»  tn*fs  referred  to  have  n<»t  he«»n  killed  l»y  freezini:.  We  have 
vtTv  littlr  of  this  in  the  state,  and  th«*se  cas«*s  present  no  similarity 
to  thosi*  attributed  to  arsenical  pois<inin^.  The  fonner  in  this  latitude 
pro«hiri*.s  its  injury  above  thi»  surface  of  the  t^^ronnd.  and  the  injury 
is  really  rff<»<»ted  InTieath  the  bark.  Arsenic  begins  its  attack  beK>w 
th«*  surface  of  the  ground  and  on  the  outside  of  the  bark,  converting 
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it  into  a  black  friable  mass,  which  may  be  found  of  all  thicknesses, 
from  thin  layers  forming  scarcely  more  than  a  discoloration  to  masses 
involving  the  whole  thickness  of  the  bark  and  the  woody  tissue  under- 
lying it.  We  find  many  trees  showing  this  progressive  destruction  of 
the  bark  and  tissues.  The  same  statement  holds  good  for  the  roots, 
which  are  attacked  with  the  crown  of  the  tree.  Sun  scald,  a  form  of 
winter  injury,  is  an  entirely  different  thing,  both  in  location  and 
appearance;  while  the  bark  may  be  killed  in  spots,  its  structure  is 
not  destroyed.  It  is  not  a  blight  of  any  form;  a  large  number  of 
inoculation  experiments  have  been  made  which  have  uniformly  failed. 

It  is  not  due  to  the  attacks  of  fungi;  these  have  never  been  found 
in  these  trees  in  such  association  with  the  disease  as  to  even  suggest 
a  causal  relation.  It  is  not  due  to  drowning  or  excessive  water,  for 
we  find  cases  of  badly  corroded  crowns  in  localities  where  the  water 
plane  is  many  feet  below  the  surface,  and  a  permanent  excess  of 
water  kills  and  rots  the  feeding  roots.  It  is  not  due  to  alkali;  what- 
ever we  may  understand  by  this  term,  we  have  in  some  districts  what 
is  -popularly  designated  ** black  alkali."  This  is  not  the  ** black 
alkali"  of  California;  we  have  so  far  as  I  know  absolutely  no  alkali 
in  Colorado,  consisting  largely  of  sodic  carbonate. 

There  is  one  occurrence  of  sodic  carbonate  in  the  state,  which  J 
described  in  the  American  Journal  of  Science  April,  1909.  That  this 
so-called  black  alkali  is  dangerous  and  kills  trees  is  true.  The  active 
agent  in  this  case  is  some  nitrate,  calcic,  magnesic  or  sodic.  The 
crowns  of  trees  killed  by  this  are  invariably  healthy  unless  involved 
by  the  presence  of  arsenical  poisoning,  as  may  be  the  case  in  orchards 
that  have  been  sprayed.  I  have  seen  many  trees  killed  outright  in  a 
few  days  by  these  nitrates.  The  two  cases,  i.  e.,  death  due  to  arsenical 
poisoning  and  death  due  to  nitre  poisoning,  are  in  toto  different. 

I  have  seen  one  case  in  which  the  arsenic  had  lodged  in  the  crotch 
of  a  tree  and  produced  the  same  results  as  about  the  crown.  This 
case  was  easily  distinguished  from  the  effect  of  snow,  etc.,  lodged  in 
similar  places. 

All  that  has  been  said  so  far  pertains  to  the  corrosive  action  of 
arsenic,  but  it  may  be  justly  asked  how  may  we  know  that  arsenic 
produces  the  effects  described?  Our  answer  is  we  have  observed  the 
destruction  of  the  bark,  the  disintegration  of  the  woody  tissue  and 
the  killing  of  trees  by  arsenic. 

So  far  I  have  referred  to  the  corrosive  action  of  arsenic  when  it 

accumulates  in  the  soil  about  the  crown  of  the  tree.    There  is  another 

phase  of  the  question  which  I  believe  we  find  in  some  orchards  much 

more  pronouncedly  than  the  one  already  presented,  and  this  is  the 
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question  of  absorption  of  arsenic  by  the  roots  with  the  nutrient  solu- 
tions. We  have  some  cases  of  trees  decidedly  small  for  their  age ;  the 
bark  has  an  unhealthy  color,  the  foliage  is  small.  The  trees  make  very 
little  growth  and  yield  fruit  of  medium  size  but  of  very  high  color. 
We  find  some  trees  in  these  orchards  with  corroded  crowns,  but  the 
trees  to  which  I  now  allude  are  not  affected  in  this  way.  Some  of 
those  trees  have  died,  the  heart  wood  was  found  to  be  stained,  the  bark 
was  yellow  and  cracked  and  the  woody  tissue  was  rich  in  arsenic.  The 
general  condition  of  the  orchards  is  one  indicating  malnutrition. 
Neither  a  lack  nor  an  excess  of  water  can  be  appealed  to  as  factoni  in 
these  cases,  for  the  land  is  in  all  cases  that  I  have  in  mind  high  and 
the  supply  of  irrigation  water  abundant.  There  is,  further,  no  defi- 
ciency of  plant  food  in  the  soil,  provided  the  results  of  a  chemical 
analysis  have  any  value  whatsoever.  All  of  the  orchards  in  which  I 
have  found  these  conditi(ms  obtaining  are  well  cared  for,  and  the 
condition  cannot  be  attributed  to  neglect.  These  trees  often  show 
bleeding  from  wounds  made  in  trimming,  also  from  longitudinal 
cracks  in  the  bark.  The  material  which  collects  on  these  wounds  or 
flows  from  the  cracks  in  the  bark  is  rich  in  lime,  25  per  cent  calcium 
oxid,  and  also  in  arsenic.  I  cut  off  a  limb  in  April  and  gathered  2.2 
^rnnis  of  the  dried  juice  from  the  surface  of  the  wound  in  early  May 
«n<l  found  it  (}uite  rich  in  ars<'nic.  It  neems  evident  that  this  arsenic 
must  have  Immti  patherrd  from  the  soil  by  the  roots,  at  least  the  arsenic 
was  at  that  time  in  motion  through  the  tree.  I  have  further  proof 
that  th«*  roots  gjither  arsenic  from  the  soil.  The  wood  of  peach  trees 
lint  themselves  sprayed,  but  growing  in  ground  that  contains  arsenic, 
has  hern  found  to  be  quite  rich  in  arsenic;  leaves  gathered  from  trees 
that  hail  not  Imm'ii  sprayed  this  s<»ason.  l)ut  heavily  sprayi^d  during 
prertMJii)^  seasons,  cfmtain  arsenic,  and  fruit  ^rown  on  such  trees  con- 
tain arsenie.  In  thes«^  eases  there  is  no  <|ue.stion  of  absorption  of 
ars*'nic  by  simple  eontaet  with  the  spray  nuiterial.  It  is  in  the  solu- 
tions whieli  diffu.se  thn»ut;h  the  tree  and  nouri.sh  all  of  its  parts.  This 
SHIMS  to  mr  to  n.»duee  the  question  of  systematic  poimming  to  the  one 
question  of  how  nnieh  arw^nie  a  tree  can  tolerate.  The  small  size  of  the 
tn-rs  and  their  gi'n«*ral  eondititm  of  malnutrition  (corresponds  to  the 
nl»srrve<l  etTefts  of  arseuje  in  cnw^s  in  whieh  we  know  it  to  have  l)een 
applifd  aiHl  priwluefd  thf  injury. 

Then'  is  .still  another  qu«*stion.  one  whieh  I  have  n'ferred  to  when- 
<  ver  eonsiderinjr  this  Kul»j«'et.  i.  r.,  what  may  be  the  sitrnificancc  of 
the  lime  in  tliese  dried  jiiiees?  Thesi*  orchard  s<iils.  in  fact  nearly  all 
of  our  S4iils.  are  limey;  mueli  of  our  land  is  underlaid  liy  marl;  it 
is.  howi'ver.  also  true  that  mueh  ars<*nite  of  lime  has  l)een  uwd  for 
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spraying.  Now  nearly  all,  if  not  all,  of  these  marls  contain  arsenic, 
but  in  small  quantities  compared  with  the  surface  soils.  These  things, 
apparently,  all  work  together  to  produce  the  effects  described,  but 
neither  the  marl  nor  the  arsenic  in  the  marly  soils  can  be  blamed 
for  the  arsenic  in  the  trees  and  the  fruit,  for  this  is  a  very  widespread 
condition.  I  have  examined  fruit  from  the  following  states:  Cali- 
fornia, Colorado,  Michigan,  New  York,  Illinois,  Ohio  and  Pennsyl- 
vania and  uniformly  found  arsenic.  No  one,  however,  need  to 
be  alarmed  about  the  amount  of  arsenic  present  being  in  the  least 
dangerous,  for  they  would  scarcely  obtain  an  ordinary  medicinal  dose 
if  they  ate  ten  pounds  of  apples  a  day.  Arsenic,  however,  can  be 
detected  in  the  urine  of  parties  eating  very  freely  of  such  apples.  I 
will,  however,  reserve  this  subject  for  discussion  elsewhere. 


Mr.  Headden  exhibited  samples  of  roots  which  had  been  injured 
by  arsenical  poisoning,  as  well  as  small  tubes  showing  the  results  of 
analysis  of  fruit  trees  from  various  sections  of  the  country,  and  one 
of  these  tubes  contained  a  mirror  which  had  resulted  from  the  analy- 
sis of  an  elm  tree  that  contained  a  considerable  amount  of  arsenic. 

^Iember  :  I  would  like  to  ask  whether  Doctor  Headden  has  noticed 
any  connection  between  the  appearance  of  arsenical  poisoning  and 
the  amount  of  moisture.  Is  it  more  likely  to  appear  in  a  tree  stand- 
ing in  dry  or  wet  soil  ? 

Mr.  Headden:  Colorado  orchards  are  irrigated,  and  it  is  possible 
that  the  arsenic  is  carried  down  to  the  roots  sooner  with  us  than  where 
the  soil  is  not  treated  in  this  way.  Nevertheless,  analyses  have  shown 
that  sick  trees  on  almost  all  kinds  of  soil  showed  the  presence  of 
arsenic  in  considerable  quantities,  if  they  had  been  sprayed. 

Mr.  Washburn:  I  would  like  to  inquire  how  Doctor  Headden 
secures  his  samples,  in  order  to  determine  whether  the  tree  is  suffer- 
ing from  arsenical  poisoning,  and  how  large  a  piece  of  bark  would  be 
necessary  to  detect  the  poison. 

Mr.  Headden:  I  have  always  endeavored,  in  taking  the  samples, 
to  refrain  from  selecting  any  of  the  outer  bark  of  the  tree,  as  this  is 
liable  to  be  covered  to  some  extent  with  poison,  especially  trees  that 
have  been  recently  sprayed. 

The  wood  just  below  the  bark  is  usually  selected  for  this  purpose, 
but  in  cases  of  root  injury  the  woody  tissue  of  the  roots  is  used,  but 
not  the  bark. 

Mr.  Washburn:     Is  not  this  fact  more  striking  in  alkali  soil!    I 
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would  also  like  to  ask  how  much  of  the  wood  it  is  necessary  to  use 
a  sample  in  making  an  analysis! 

^Ik.  Helvdden  :  In  some  cases  I  have  found  that  a  piece  of  wood  an 
inch  or  two  long  and  an  inch  wide  would  be  sufficient  to  show  the  pres- 
ence of  arsenic.    Generally  I  use  about  two  ounces. 

In  a  soil  normally  alkali  and  dry,  some  trees  that  have  been  sprayed 
from  one  to  four  times  have  shown  effects  of  arsenical  poisoning. 

Mk.  Sanderson  :  Does  poisoning  result  from  the  insecticide  coming 
in  contact  with  the  trunk  of  the  tree,  or  are  the  roots  alone  affected  t 

Mr.  IIeadden:  I  do  not  know  how  much,  if  any,  poison  may  be 
absorbed  by  the  contact,  but  where  it  collects  about  the  crown  it  cor- 
rodes both  the  trunk  and  the  roots. 

Mr.  Sanderson  :  Is  there  any  more  poison  in  the  nM>ts  of  the  tree 
than  in  the  trunk? 

^1r.  Headden  :  I  do  not  know.  I  have  separated  the  small  branches 
and  analyzed  them  and  found  abundant  evidence  of  arsenic. 

Mr.  Pelt:     How  stnm,  after  spraying,  does  a  tree  die? 

Mr.  ITeaddkn  :  I  hav<»  km^wii  a  young  tree  to  die  after  three  spray- 
ings. Professor  (rillette  and  I  examined  an  old  orchard,  and  not  one 
of  the  old  tn»*'s  show<'d  any  effects  of  poisoning,  but  every  young  tree 
gave  sigii.s  of  tin*  trouhlo.  The  i»i:<'  of  the  tree  when  first  sprayed  may 
make  souk*  diflffmice. 

pKi->in)KNT  Bkitton:  As  Prof.  F.  William  Rant\  of  Boston,  is  now 
pn's«*iit.  \vr  will  ILstrii  to  his  pap^T  on  th*»  pn»si»nt  (umdition  of  the 
*Miypsy  and  Hmwii-Tiiil  Moth  Work  in  Massiichusetts.'* 

PRESENT  CONDITIONS  OF  THE  GYPSY  AND  BROWN- 
TAIL   MOTH    WORK   IN    MASSACHUSETTS 

Uy  V.  W.  Uam.  MdMffarhusvttM  Stati  Ftnmttr 

T\u'  unrk  a«-rainst  tht*  gypsy  and  )»n»wn-tail  inntlLs  was  plact^d  under 
thr  Statr  Fnn*strr  l»y  an  a<*t  «»f  th«*  last  <irnrral  Court.  Many  rhangea 
in  MiLMiii/alion  an<l  )>rt'vi(ius  pulirics  havf  Imm*i)  niadr.  Thi*  iiif«*sttHl 
ttrritiirx  has  Imtii  dividrfl  into  tiftffn  divisions  instead  of  six  lis  here- 
ti  f" •!'•-.  ati«l  th<-  t'on-t'  «»t'  rxp«rts  now  ri-Npnnsihli-  to  thr  n»ain  oflire  is 
nint  t«-«  II  as  mnipan-il  with  tit'tx.  Thi-  snpmntt'iHh'nts  of  divisions 
li;i\.-  Im'.-ii  pptvid'-d  with  iimtor  i\r|»'.s.  an«i  th«*  Stat»*  Korrstfr  fi'«'ls 
coiiiiili  Fit  that  tli«-  '»rL'a!ii/ati«  n  is  rapaMf  i»f  dninL'  !n<»ri*  «'tTe(*tivr  wi»rk 
tli.tn  ivi-r.  Thf  wnrk  i»f  spray in-j  has  inri-.-asi-d  in  iLSffulnvss  and 
t)ifn-l'>  inuili  of  th«-  niMpf  fxprnsivf  hand  suppn'ssi«)n  wi»rk  lik«» 
tnrninL'  of  Imrlaps  has  diininislHMJ.  Thf  Dfpartnu'nt  of  Statf  Forrstrr 
hiis  t'staldishi'd  a  stipply  .ston*.   whirh   is  proving  a  jjn'at   savintr  t»f 
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money  in  the  purchasing  of  supplies.  The  organization  of  local  work- 
ers so  as  to  accomplish  more  effective  results  is  being  undertaken  at  the 
present  time. 

The  number  of  acres  sprayed  throughout  the  infested  district  dur- 
ing the  season  was  7,776,  the  number  of  burlaps  put  on  698,597,  and 
number  of  tanglefoot  bands  26,313.  We  have  150  power  sprayers 
and  250  hand  outfits  employed  in  the  work. 

These  figures  are  of  course  approximate. 

Parasites.  The  introduction  of  parasites  into  the  field  has  been 
carried  on  more  effectively  than  ever  before.  The  United  States  Gov- 
ernment entomologists  assure  us  of  more  hopeful  indications  than  ever 
from  their  work. 

The  State  Forester  is  having  prepared  a  special  report  on  the  parj^- 
sitic  insects  that  will,  it  is  believed,  prove  of  great  interest  to  our 
people. 

The  fungous  disease  and  wilt  disease  of  the  moths  are  also  receiv- 
ing attention  by  noted  experts,  and  it  is  hoped  beneficial  results  will 
be  forthcoming  from  these  sources. 

Prospects  for  the  Coming  Year.  The  prospects  for  the  coming 
year  look  very  bright.  It  must  be  recognized  that  this  work  neces- 
sarily must  take  time  and  patience  on  the  part  of  our  people,  but  with 
better  equipment  and  a  thoroughly  organized  corps  of  men  ready  and 
willing  to  exert  themselves  when  the  work  must  be  done  wiU  go  very 
far  towards  balancing  conditions  until  the  insects  can  be  brought 
under  control. 

Modem  Forestry  and  Insect  Warfare.  The  more  the  subject  of 
modern  forestry  is  studied  the  clearer  is  it  shown  that  if  forestry 
practice  was  carried  on  as  it  should  be  for  economic  results,  the  great 
expense  incurred  in  fighting  insect  pests  like  the  gypsy  moth  would  be 
reduced  to  a  minimum. 

The  gypsy  moths  give  us  the  greatest  trouble  in  wild,  neglected 
woodlands  and  in  thickets  and  tangles  found  along  the  highways,  or 
on  poorly  kept  estates. 

One  thing  our  people  cannot  help  but  recognize  is  that  where  mod- 
ern methods  have  been  practiced  through  thinning  and  exercising 
some  sort  of  management  for  the  good  of  the  trees,  here  conditions 
are  not  as  bad  as  elsewhere.  Then,  again,  under  the  latter  manage- 
ment, should  the  infestation  increase,  the  conditions  are  so  much  more 
favorable  that  the  expense  of  warfare  against  the  pest  is  greatly  re- 
duced. 

It  is  really  possible  that  the  gypsy  moth  scourge  may  cause  certain 
sections  to  practice  modern  forestry  and  thereby  in  the  end  gain 
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financially  in  getting  a  better  forest  product,  both  in  volume  and  qual- 
ity, than  would  have  happened  had  the  insects  never  appeared. 

From  the  experience  gained  already,  we  have  demonstrated  that 
where  we  have  a  clean  stand  of  pine  the  forest  can  easily  be  pro- 
tected against  the  gypsy  moth.  There  are  few  species  of  forest  prod- 
ucts worth  more  than  white  pine  to  grow  commercially  at  present  here 
in  Massachusetts.  What  is  true  of  the  pino  is  more  or  less  true  with 
other  evergreens,  hence  in  the  gypsy  moth  infested  territory  it  is  good 
forestry  to  grow  these  species. 

The  first  thing  to  be  done,  therefore,  with  all  woodlands  is  to  prac- 
tice modern  forestry  management  for  the  benefit  of  future  products 
re^rdlcss  of  gj'psy  moths  or  other  depredations;  then  let  come  what 
may  conditions  are  of  the  best  to  overcome  them. 

There  is  little  to  be  gained  in  treating  egg  clusters  and  combating 
moths  on  dead  or  ill  shaped  and  weed  tret^s  and  stumps,  as  one's 
efforts  ought  to  be  centered  on  those  that  have  prospective  value. 

We  are  recommending,  thorefon*.  that  evor>'one  }>egin  at  once  to 
practice  modern  forestry'  management  and  then  the  insect  warfare 
will  bo  gn»atly  reduced. 

Pkksidknt  Hritt4»n:  We  will  now  listen  to  a  paper  by  Mr.  A.  F. 
rMir^rt'ss.  Washinjrton,  1).  C. 

SOME   INSECTICIDE   METHODS   USED   IN   COMBATING 

THE  GYPSY  MOTH 

Hy  A.  F  lU  RGi:ss.  WaMhititjtoti.  I).  (\ 

From  the  time  that  the  ^\v|)sy  moth  first  hiM*aiiie  destructive  in 
Ma.ssarhus«'tts  and  a«*tivf  measures  w«'re  lM*giin  to  secure  its  control 
anil  siipprfssion,  an  ftTnrt  was  made  to  dcvist*  ehrap  and  effective 
mt*ans  nf  attaiiiiiiir  that  cud.  Th<*  results  of  a  larfxe  number  of  experi- 
nii'iits  have  hr<Mi<;ht  ai>out  th<*  adaption  of  a  .sy.strm  of  treatment 
tlirniiiriinul  tlif  vtNir.  wliieh  is  vrry  rtTirtivt*  in  eontroUing  the  pest, 
althiiiiL''h  thi*  <'\pcii.s«'  iiivoIviMl  pri'rhnh's  its  use  in  wotHlland  areas  of 
hiw  valuation.  Tht*  purpost*  nf  this  paprr  i.s  to  (Miiiit  out  S4ime  of  the 
methods  whirh  havt>  Ihm-ii  found  ciTrrtiVf.  ami  draw  attention  to  their 
possjlilc  utility  ill  romhating  otlnT  itist-ct  pisl^.  It  is  hopfd  that  this 
vm\  lead  t<*  a  diseussi<tii  of  thf  iii«'lhnds  us«*d  and  that  it  will  lie  pos- 
sihli*  for  soiiir  nf  thi'iii  to  hi*  tried  rxperinifntally  in  other  |»arts  of  the 
eiMuilrN 

Treatment  of  Egg-Clusters.  The  i-^jr-elust«-rs  of  the  L'vpsy  moth 
are  laid  in  niiUiseM  which  are  et»veri>d  with  hair  from  the  bmlii's  of  the 
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females.  The  best  method  of  destroying  the  eggs  is  by  saturating 
the  masses  with  crude  coal  tar  creosote.  To  this  material  is  usually 
added  a  small  amount,  about  5  per  cent,  of  coal  tar  so  as  to  discolor 
the  treated  clusters. 

In  parks  and  on  city  streets,  where  valuable  shade  trees  have  been 
planted,  this  method  might  be  employed  in  treating  egg-clusters  of 
the  white-marked  tussock  moth,  Notolophus  leucostigma,  as  this  insect 
sometimes  becomes  a  great  nuisance  in  such  places. 

As  an  illustration  of  some  of  the  methods  that  have  been  employed 
it  might  be  stated  that  during  the  present  year  many  of  the  shade 
trees  in  Washington,  D.  C,  which  were  badly  infested  with  egg- 
masses  of  the  insect,  are  being  treated  by  the  workmen  employed  by 
the  District  of  Columbia.  The  egg-masses  are  being  burned  oflf  the 
branches  of  the  trees  by  using  a  gasoline  torch.  If  it  is  desirable  to 
destroy  these  eggs  the  creosote  method  would  seem  to  be  preferable. 
It  is  a  well-known  fact  that  the  eggs  as  well  as  the  pupae  of  the  insect 
are  sometimes  attacked  by  hymenopterous  parasites,  and  in  cases  of 
heavy  infestation  it  might  be  desirable  to  collect  these  masses,  place 
them  in  suitable  outdoor  cages  for  the  purpose  of  rearing  of  para- 
sites in  order  that  these  beneficial  insects  could  be  liberated,  after 
which  the  young  caterpillars  should  be  destroyed. 

Treatment  of  Larvae.  Most  of  the  members  of  this  association  are 
probably  familiar  with  the  burlap  method  used  in  the  gypsy  moth 
work.  Trees  are  banded  with  strips  of  burlap  cut  about  eight  inches 
wide.  The  burlap  is  fastened  with  a  string  at  the  center  and  the 
top  turned  down  in  such  a  manner  as  to  make  an  excellent  hiding 
place  for  caterpillars.  A  large  number  of  different  species  of  insects 
frequent  these  burlaps,  and  in  some  sections  quantities  of  such  injurir 
ous  species  as  the  elm-leaf  beetle  in  the  larval  and  pupal  stages  are 
often  found  beneath  them.  An  adaptation  of  this  method  might  be 
used  in  the  fall  of  the  year  on  the  base  of  the  trees,  for  the  purpose 
of  furnishing  hibernating  quarters  for  injurious  insects.  I  have  been 
informed  by  Mr.  C.  W.  Prescott  of  Concord,  Mass.,  that  he  has  been 
able  to  capture  and  destroy  large  numbers  of  hibernating  asparagus 
beetles  by  using  this  method.  It  is  cheap  and  in  some  cases  may  be 
used  to  good  advantage. 

Banding  trunks  of  trees  with  tanglefoot,  a  sticky  material  which 
prevents  caterpillars  from  ascending  them,  is  being  used  more  exten- 
sively each  year  in  the  gypsy  moth  work,  and  although  a  method 
involving  a  similar  principle  has  been  used  for  many  years,  viz. :  band- 
ing apple  and  elm  trees  with  tar  or  printers'  ink  for  the  purpose  of 
preventing  female  canker  worms  from  reaching  the  small  twigs  or 
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branches,  it  mi|i^ht  be  well  to  mention  the  saccessful  use  of  the  material. 

The  greatest  advance  in  the  perfection  of  methods  for  destroying 
the  gj'psy  moth  has  been  along  the  line  of  new  spraying  devices.  Pre- 
vious to  the  year  1900  hand  pumps  mounted  on  barrels  or  hogsheads 
were  used  for  furnishing  power.  Since  that  time  gasoline  engines 
have  been  utilized  to  a  greater  or  less  extent,  especially  in  the  large 
fruit-growing  districts  throughout  the  United  States.  This  method 
was  tried  in  the  gypsy  moth  infested  territory  after  the  work  of  sup- 
pression was  resumed  in  1905.  A  gasoline  engine  with  a  suitable 
pump  mounted  on  wagon  trucks  with  a  spray  tank  having  a  capacity 
of  300-500  gallons  has  been  employed.  The  Vermorel  or  Bordeaux 
nozzles  and  lines  of  V^-inch  hose  were  used,  and  it  was  necessary  to 
climb  tall  trees  in  order  to  treat  them  thoroughly.  It  was  not  possi- 
ble t(»  cover  ver>'  many  large  trees  in  a  day  when  an  ecpiipment  of  this 
sort  was  used. 

As  early  as  1895  a  steam  spraying  outfit  was  devised  and  used  in 
Prospect  Park,  Brooklyn,  New  York,  by  Mr.  J.  A.  Pettigrew  for  treat- 
in^^  tn»e8  for  the  elm-leaf  beetle.  With  this  outfit  high  pressure  was 
d<*vol(»pr(l,  so  that  the  tn'(»8  wrre  spniyed  from  the  ground.  A  descrip- 
tion (»f  the  sprayer  was  published  by  Dr.  L.  O.  Howard  in  an  article 
entitled  *'The  Tse  oi  Steam  Apparatus  for  Spraying,"  in  the  Year- 
book t)f  the  I'nitrd  States  Department  of  Aprieulture  for  1896. 

After  Mr.  Pettigrew  was  made  Superintendent  of  Parks  of  the  City 
of  ]^»stoii  ]u*  continued  \o  use  a  similar  outfit  for  treating  elm  trees 
infr.slcd  with  this  ins^'ct. 

Iti  th«'  spring  of  1905  the  **solid  stre^on**  method  of  spraying  was 
tt'strd  by  <M*in*ral  S.  C.  Lawrence  of  Medford.  Mass.,  the  trees  treated 
brirm  brully  infected  with  tht*  gypsy  moth.  The  nut  tit  us4*d  was  built 
by  \hr  linn  nf  Sti'pbni  H.  <'liurcb  of  Boston,  the  power  being  supplied 
by  a  h'lish  pow»T  LMsolinr  fiiiriiH*.  Tht*  cxpcriincnt  was  entirely  sat- 
isfactorx .  and  siiK'f  that  time  this  system  of  .spraying  has  come  into 
u«'nrral  um-  on  ihr  ^r \  psy  moth  wnrk.  Mr.  <I«M»rg«'  II.  Kermeen,  one 
<»f  till'  FiprfSfiitativrs  <»f  this  tirni.  was  an  «*arly  advoc^ite  of  the  method 
aiid  tlir«»UL'li  his  «*lTnrts  many  ptMipli*  wm*  intm'slrd  in  its  U8t». 

It  should  b«-  statrd  that  the  succissfiil  applii-ation  of  tlie  solid  strt^am 
s|ir.i\  riipiins  a  hiL'h  p««\\i-r  t-rpjin'*.  a  stronir  piinip  rqiiipprd  with  a 
sn:t.i)>l<-  air  chamlH-r  and  a  no/zlt*  ninstrih-trd  in  such  a  manner  that 
tli-  striani  will  In-  rarrifd  to  thi-  t«»p  nf  lnL'h  tprs  lufon*  it  breaks  into 
a  If  1 1st  Knr  |»ark  and  wondland  \\«»rk.  wlifn-  trits  frnni  r»n  to  75  fi»et 
i[i  h«  JL'ht  an*  to  In*  tn-ati-d.  thi-  iM-st  oijtlit.s  n«»\v  in  n^^f  an*  pntvided 
with  a  tf-n  li<»rs«'  powfr  LM.soiiiH*  fnunni-  nf  tht*  marinr  mi»tor  or  auto 
tvp'-  .ind  a  triplt'X  pnmp  capable  of  diM'harL'in^'  at   least  !{.'>  gallons  a 
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minute.  One  and  one-half  inch  hose  is  used,  and  nozzles  similar  to 
those  supplied  with  fire  hose  are  fitted  with  adjustable  tips  of  y^,  3-16 
and  14-inch  aperture.  A  U-shaped  tank  of  from  400  to  600  gallons' 
capacity  is  mounted  on  the  front  of  a  set  of  wagon  trucks  and  the 
machinery  on  the  back  part. 

Since  this  method  of  spraying  was  adopted  many  improvements  have 
been  made  by  manufacturers.  This  has  been  due  largely  to  sugges- 
tions made  by  the  o£Scials  engaged  in  the  spraying  work  and  has  re- 
sulted in  a  great  increase  in  the  efficiency  of  the  machines. 

In  field  work  it  is  usually  desirable  to  use  a  one-fourth-inch  nozzle 
tip  and  to  maintain  a  pressure  above  200  pounds. 

With  an  outfit  of  this  sort  about  12  acres  of  woodland  can  be 
treated  each  day  at  a  cost  averaging  $10  per  acre.  When  forests 
are  sprayed  it  is  necessary  to  lay  long  lines  of  hose  from  the  machine, 
which  whenever  practical  is  located  near  a  supply  of  water.  Effective 
work  has  been  done  when  the  spray  mixture  had  to  be  forced  through 
a  hose  over  a  quarter  of  a  mile  in  length. 

Mr.  D.  M.  Rogers,  Special  Field  Agent  of  the  Bureau  of  Ento- 
mology, who  has  charge  of  the  gypsy  moth  field  work  in  New  England 
has  devised  an  apparatus  known  as  a  '* water  tower,"  which  is 
mounted  on  the  top  of  the  spray  tank  and  is  used  for  treating  road- 
sides. It  consists  of  a  steel  tube  about  20  feet  long,  which  is  attached 
to  a  mast  six  feet  high.  The  bearing  on  the  mast,  which  is  about  four 
feet  from  the  end  of  the  tube,  is  fitted  with  a  universal  joint,  so  that 
the  nozzle,  which  is  attached  to  the  outer  end  of  the  tube,  can  be 
moved  in  any  direcion  desired  by  the  operator.  The  short  end  oi  the 
tube  is  reinforced  with  a  quantity  of  lead  so  that  the  tube  nearly 
balances  on  the  mast.  The  supply  hose  is  attached  to  this  end,  and 
by  using  this  device  it  is  possible  to  spray  two  miles  of  roadway  in  a 
single  day  at  a  cost  of  less  than  $2  an  acre. 

During  the  past  few  months  a  new  sprayer  has  been  devised  and 
built  by  Messrs.  L.  H.  Worthley  and  Melvin  A.  Guptill  of  the  Mas- 
sachusetts State  Forester's  office,  which  has  given  very  satisfac- 
tory results.  Special  care  was  taken  to  overcome  the  objectionable 
features  of  the  machines  previously  built,  and  it  was  possible  to  do 
this  and  at  the  same  time  decrease  the  weight  of  the  outfit  and  add  to 
its  eflSciency.  A  new  type  of  nozzle  has  also  been  devised  by  these 
gentlemen  and  a  coupling  which  does  not  reduce  the  diameter  of  the 
hofle  at  the  point  of  connection.  These  devices  will  be  exhibited  and 
demonstrated  before  the  close  of  the  meeting. 

The  spraying  outfit  used  on  the  gypsy-moth  work  should  be  of  spe- 
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cial  value  for  treating  trees  in  parks  and  cities,  and  in  most  cases  th^ 
can  be  used  for  such  work  without  any  special  modification. 

For  orchard  spraying  or  treating  low-growing  trees,  the  same  system 
could  be  used,  but  it  would  be  necessary  to  reduce  the  weight  of  the 
outfit  and  make  changes  that  would  render  it  more  suitable  for  this 
class  of  woiic. 

All  spraying  must  be  done  rapidly  and  thoroughly  if  satisfactory 
results  are  secured.  This  system  of  treatment  seems  to  answer  these 
requirements,  and  if  modified  sufliciently  to  conform  to  th^  spe- 
cial kind  of  work  desired  it  should  give  satisfactory  results. 


Mr.  Headlee  :  Has  the  dust  sprayer  been  used  in  Massachusetts  on 
the  gypsy  moth  work  ?  I  noticed  in  the  exhibition  room  an  apparatus 
for  spraying  trees,  using  dry  arsenate  of  lead,  and  would  like  to  know 
what  success  has  been  attained  with  this  method  of  spraying. 

Secretary  Burge»8  :  So  far  as  I  know,  the  dust  method  of  spray- 
ing has  not  been  umhI  on  the  ^ypsy  moth  woric.  Last  season  some 
experiments  were  conducted  with  a  bomb  made  somewhat  similar  to 
the  bomb  shells  used  for  fireworks.  This  shell  carried  a  charge  of 
dry  arscMiatt'  of  lead,  which  was  shot  up  into  the  air  and  exploded, 
8()  a^  to  distril)ute  the  poison  over  the  tn'«'8  below.  Its  oi.<y  use  is  in 
inatM'i'ssihU*  w(MKlland  areas,  where  it  is  iniiM)SKibIe  to  usi*  a  wet  spray. 
This  device  is  only  partially  successful;  one  of  the  troubles  being  that 
it  wa.s  not  possible  to  secure  a  ^rade  of  dry  arsenate'  of  iead  which 
wjus  lliir  i'iioi|tr||  to  be  distributed  evenly  over  the  tree's. 

.Mk.  Kk(»st:  The  Kyp\v  moth  pn»bleni  in  New  Kngland  is  a  most 
exteiisivr  ont*.  and  owin^;  to  the  large  areas  of  w(K)dland  which  are 
infested.  I  lH»lieve  at  the  present  time  is  mon»  of  a  forestry  problem 
than  an  entoniolo^ncal  prolileni.  The  forest  area  whieh  is  infested  is. 
larirely  covered  with  deciduous  tre«»s.  which  sufftT  ^rreatly  from  the 
attacks  of  the  in^trt.  La.st.  \vint4*r  thi*  i^'vpsy  moth  work  was  placed 
in  *^'c  }wi!i«1s  (»f  the  .stati*  for«*stcr.  and  I  am  inclined  to  think  the 
pr  •hicni  can  Im»  worked  ont  liettcr  alon>^  forestry  lines. 

While  in  Kurope  <Iuri;iLr  the  \ms\  suninier.  I  was  surprisi'd  to  note 
the  larjrc  nuinlMT  <»f  coniferous  trees  wliich  I'xist.  as  ctmipared  with 
the  relatively  small  areas  cover(*d  with  dcciijuous  trrowth. 

It  S4'cms  to  me  that  this  may  be  one  factor  in  holding  the  (ryi>sy  moth 
within  I M  Minds  in  that  <'ountry.  as  \\u*  younf;  enter  pi  liars  cannot  feed 
uiMin  coniferous  tre»*s. 

I  am  inelineil  to  think  it  will  be  ne^vHsary  to  n*forest  lanre  areas  in 
the  ^ypsy  moth  infested  district.  Iiy  n*p lacing  the  hurdwiMKls  with 
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pine.  By  following  up  this  method,  it  will  be  possible  to  control  to 
some  extent  the  damage  caused  by  this  insect. 

Mr.  Headlee  :  Do  I  understand  that  a  new  coupling  has  been  de- 
vised for  use  on  the  gypsy  moth  work  t  We  have  had  considerable 
trouble  with  the  couplings  which  we  have  used  on  hose  in  our  spray- 
ing work,  and  I  would  be  glad  to  hear  more  about  this  plan. 

]VIr.  Rane  :  Mr.  Worthley  and  Mr.  Guptill  have  devised  a  new  style 
of  coupling  which  has  proven  of  great  value  in  the  gypsy  moth  work. 
I  hope  Mr.  Worthley  will  explain  the  coupling  fully. 

Mr.  Worthley  :  One  of  the  troubles  which  we  have  always  had  in 
our  spraying  work  has  been  that  the  diameter  of  the  hose  at  the  coup- 
ling was  considerably  reduced,  when  we  used  those  now  on  the  mar- 
ket. This  being  the  case,  it  has  been  necessary  to  use  1%-inch  hose 
in  order  to  carry  a  suflScient  amount  of  liquid. 

The  new  coupling  which  has  just  been  devised  is  of  the  same  size 
as  the  inside  of  the  hose,  so  that  the  stream  is  not  choked  when  pass- 
ing through  the  coupling. 

This  will  enable  us  to  use  1-inch  hose,  and  will  reduce  the  expense 
of  equipment  and  the  labor  involved  in  laying  lines  of  hose  for  spray- 
ing operations. 

Mr.  Sherman  :  The  last  few  papers  on  the  program  have  detailed 
two  radically  different  methods  of  spraying,  and  the  remarks  made 
by  Doctor  Headden  seem  to  indicate  that  we  should  depend  on  some 
other  method  than  heavy  arsenical  treatment  in  order  to  control  leaf- 
eating  insects.  These  matters  are  of  great  interest  to. the  entomologist 
and  should  be  more  thoroughly  investigated. 

Mr.  Frost  :  I  woujd  like  to  make  some  remarks  in  regard  to  the 
injury  to  trees  as  a  result  of  spraying  with  arsenical  poisons. 

Since  1896  we  have  repeatedly  treated  many  trees,  of  all  kinds, 
with  arsenate  of  lead,  and  in  this  work  have  used  about  one  pound  to 
ten  gallons  of  water.  In  spite  of  this  fact,  I  have  failed  to  see  any 
trees  which  showed  signs  of  injury  from  the  poison. 

Many  people  are  prejudiced  against  spraying  if  they  are  led  to 
believe  that  the  trees  will  be  injured,  and  this  has  caused  considerable 
trouble  and  annoyance  in  the  past. 

It  seems  as  though,  if  the  trees  were  going  to  be  injured  by  arsenical 
spraying,  many  of  them  would  have  died  from  this  cause  in  eastern 
Massachusetts,  but  I  have  been  unable  to  find  any  indications  of  this 
trouble. 

Mr.  Worthley  :  I  would  like  to  ask  Doctor  Headden  if  forest  and 
shade  trees  are  injured  by  arsenical  poisons  in  the  same  way  as  orchard 
trees. 
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Mr.  Hkadden  :  The  only  record  I  have  along  this  line  is  the  case  of 
an  elm  tree  which  had  been  sprayed.  Analysis  showed  a  large  amount 
of  arsonii'  in  samples  taken  from  this  tree. 

Mk.  (iiuj-rTTE:  It  is  probable  that  orchards  will  ordinarily  suffer 
more  than  forests,  for  the  reason  that  most  of  them  are  cultivated, 
which  serves  to  work  the  poison  into  the  ^ound  and  bring  it  in  con- 
tact  with  the  roots  more  rapidly  than  would  l)e  the  case  in  forest 
areas.  If  the  orchard  is  irrigated,  this  would  also  tend  to  convey  the 
poison  to  the  roots  more  readily  than  if  artificial  watering  was  done. 

President  Britton:  While  we  are  discussing  the  gypsy  moth,  I 
think  it  will  be  well  to  hear  from  the  officials  in  various  New  England 
states  who  are  engaged  in  the  work  of  suppressing  this  insect,  and  I 
will  now  call  on  Professor  Hitchings  from  Maine. 

Mr.  IIitciiinus:  Our  work  in  Maine  has  followed  along  the  same 
lines  as  that  in  Massachusetts.  We.  in  Elaine,  have  felt  that  we  ooold 
not  impn>ve  on  the  system  adopted  in  JIassachusetts.  where  the  insect 
has  l)een  fought  for  nuiny  years,  as  our  (*(mditions  are  quite  similar, 
and  therefore  we  have  lM't»n  carrying  on  the  work  in  the  same  way. 

In  Maine,  the  field  work  is  in  charge  of  a  sp<*cial  agent  appointed 
by  the  Commission  of  Agriculture,  who  has  charge  of  the  men.  The 
force  is  divided  into  sections,  and  we  feel  that  very  effective  work  has 
been  (l(»rie  in  controlling  the  ins(H*t  and  keeping  the  infested  section 
in  Lrt»od  condition. 

The  situation  at  the  present  time  is  a  serious  tme,  and  it  is  neces- 
sary fnr  fvcry  effort  jMis-sible  to  Im»  put  forth,  in  order  to  hold  our  own 

in  th( nilict.     Our  invt^tigations  lead  us  to  believe  that  in  some 

localities  the  youn«r  la rvte  of  the  gyp.sy  moth  must  have  been  carried 
)»\  birds  i>r  four-footed  aninnils.  The  locations  of  some  of  the  colonies 
in  the  \\o«kI lands  uivrs  strontr  evidence  that  thus  is  the  case. 

Pi{K>n>KNT  Hkhton  :  I  n(»tict'  that  <'a|itain  IMiilbnNik  is  in  the  audi- 
t-nee. mal  a.s  he  is  tlit*  spi-eial  aiit-nt.  havint;  charu'e  of  the  field  work 
ii*  Mairif.  I  know  you  will  ail  be  i;la<l  to  hear  t'roni  him. 

M}{.  riiii.hH<H»K :  I  doirt  know  as  there  is  anything  to  add  to  that 
wlii'-li  ha.s  ah'iNidv  bi-en  said. 

I  niiLrlit  nirntjon  i>n<'  point  wliidi  lias  not  bn-n  touch«'d  upon — ^in 
rt-jani  to  th<-  spriaijin'.'  <>t'  tin-  inotli  an«i  that  is  that  invariably  in 
\\ iHi(iIitii<i  riiliinii'^  w*-  tiiHJ  tli.it  at  siiMif  tiirn-  prcvi<>Ms  a  portable  saw- 
inili  ha-%  lM-i*n  ti'nip<>rarilv  Iim-mIi-i]  jn  the  vi<-iriitv  In  .soinr  cases  these 
s.tuiniiis  )ia\i-  Im«ii  s)nppi<I  t'l'oni  i'M-alitiis  badly  infested  with  the 
L' \  psy  niotli.  and  this  iVhhnc*-  shows  that  tlw  insict  can  be  distributed 
ir>   this  wav. 
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So  far  as  Maine  is  concerned,  the  conditions  in  the  towns  are  very 
good. 

We  find  this  year  that  there  are  several  large  colonies  in  the  deep 
woodland  which  had  not  previously  been  discovered. 

President  Britton  :  We  would  now  like  to  hear  from  Col.  Thomas 
H.  Dearborn,  who  has  charge  of  the  g^'psy  moth  work  in  New  Hamp- 
shire. 

Mb.  Dearborn:  I  have  been  much  interested  in  the  gypsy  moth 
discussion  which  I  have  listened  to  this  afternoon.  We  have  in  New 
Hampshire  a  large  infested  area,  although  the  greater  part  of  it  was 
not  known  to  be  infested  until  within  the  last  two  years.  Within  a 
week,  a  force  of  gypsy  moth  men  have  found  in  a  woodland  near  Dur- 
ham, N.  H.,  a  very  bad  infestation,  and  this  leads  me  to  believe  that 
the  insect  has  been  established  in  woodland  areas  in  the  state  much 
longer  than  we  have  suspected. 

Numerous  other  colonies  strengthen  this  opinion,  and  I  am  inclined 
to  think  that  if  the  woodland  area  of  the  state  could  be  examined  many 
large  colonies  would  be  found  which  have  been  present  for  a  good 
many  years. 

PREsmENT  Britton  :  I  do  not  see  Professor  Stene  in  the  audience. 
Is  there  anyone  who  can  report  from  Rhode  Island  1 

Mr.  Polke  :  I  am  not  in  charge  of  the  moth  work  in  Rhode  Island, 
but  have  worked  with  Professor  Stene  and  am  thoroughly  acquainted 
with  the  conditions  there. 

We  have  copied  Massachusetts  as  regards  the  methods  which  are 
used  for  fighting  the  gypsy  moth,  and  I  fear  we  are  going  to  copy 
Massachusetts  too  far,  in  that  there  is  serious  talk  of  withholding  our 
appropriation  at  the  coming  session  of  the  Legislature. 

The  condition  of  the  infested  territory  in  Rhode  Island  is  improv- 
ing each  year,  and  if  we  are  able  to  bring  sufficient  pressure  to  bear 
on  the  Legislature,  so  that  the  appropriation  for  the  work  will  be  con- 
tinued, the  moth  infested  area  can  be  greatly  reduced  next  year. 

Mr.  Sanderson  :  I  have  always  felt  that  we  did  not  have  sufficient 
information  concerning  the  methods  of  the  spread  of  the  gypsy  moth. 
We  know  that  the  brown-tail  moth  has  spread  in  a  northerly  direction, 
and  this  has  been  presumably  due  to  the  fact  that  the  prevailing  wind 
is  in  this  direction  dui'ing  the  period  when  the  heaviest  flight  of  the 
moths  takes  place.  The  spread  of  the  gypsy  moth  has  been  in  a  north- 
erly direction,  and  it  seems  to  me  that  this  matter  is  of  sufficient  im- 
portance to  the  whole  country  so  that  it  should  be  thoroly  invcijti- 
gated.  It  is  quite  possible  that  the  young  lar\^iB-bearing  rerostatie 
hairs  may  be  carried  by  the  wind. 
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President  Bbitton:  We  will  now  caU  on  Mr.  Bogen,  who  has 
charge  of  the  gypsy  moth  field  work  in  the  United  States  Department 
of  Agriculture. 

Mr.  Rogers:  Since  Mr.  Headlee  spoke  about  the  bomb,  I  would 
like  to  say  a  few  words  in  regard  to  it.  We  have  large  tracts  of  wood- 
land which  are  inaccessible  to  spraying  machines  carrying  water. 

Mr.  Fiske  asked  me  to  show  this  device  in  the  exhibition  room  for 
distributing  dry  arsenate  of  lead  over  the  trees  while  they  are  wet  with 
dew,  or  after  a  shower.  We  have  met  with  no  marked  success  in  its 
use,  and  it  is  shown  only  as  a  novelty,  hoping  that  it  might  interest 
some  of  you. 

The  government  moth  work  is  conducted  in  cooperation  with  the 
officials  of  the  different  infested  states.  We  have  now  over  four  hun- 
dred men  at  work  in  the  field,  clearing  roadsides  of  underbrush,  de- 
stroying the  eggs  of  the  gypi^  moth,  and  cutting  clusters  of  the 
brown-tails. 

We  have  about  one  hundred  men  doin^  scouting  work  and  about 
thirty  in  ^Mainc,  with  a  crew  of  twenty  or  more  in  Rhode  Island. 

I  would  like  to  mention  a  device  which  we  have  used  with  eonsid* 
erable  success  in  spraying,  which  we  have  termed  a  water-tower.  It 
is  a  long  piece  of  steel  tubing  hung  by  a  universal  joint  from  the  top 
of  n  .short  mast ;  the  hosr  from  the  pump  Inking  attached  to  the  lower 
end.  The  operator  stands  on  the  top  of  the  tank  and  uses  the  part  of 
th(*  tube  l)elow  the  mast  as  a  handle  for  swinging  the  nozzle  about 
ov**r  the  tre«*8.  The  nozzh»  is  al)out  twrnty-five  ftM»t  above  the  ground, 
SI  I  tiiat  we  ean  e<»ver  the  top  of  trees  oik*  hundred  feet  high  without 
(•liinl)in^. 

.Mr.  Worthley  of  the  stato  ofiice  is  making  soinr  ex{M>rinients  with  a 
new  no/zle,  which  I  think,  if  explained,  would  benefit  all  of  us. 

Pkk.'^idk.nt  Hkitton  :  \V««  would  like  to  h«*ar  from  Mr.  Worthley  be- 
fore closiiijr  this  dis<*ussion  on  tht*  gypsy  moth  work. 

Mk.  Wouthlky:  Mr.  President,  1  think  this  subj<»et  has  been  very 
fnlly  eovcrt'd  this  aftrriHNtn.  but  1  would  likt*  to  mention  the  fact  that 
th(*  state  of  Massarhnsetts  is  exert inir  it.self  t(»  the  utmost  in  its  war- 
fare auMiiist  the  <p;ypsy  moth.  We  have  earried  on  the  campaign  over  a 
bj'p*  area  of  cfiuiitry.  and  the  residential  s<^*tionK  which  were  infested 
are  now  in  a  very  ^mkI  eitndition.  The  wcwidland  problem  is  the  most 
dillieult  niH*  to  handle.     The  work  is  beint:  pushed  as  viL'orou.sly  as 

piissible. 

.MiMition  has  been  made  of  the  new  nozzh'  whieh  has  i)een  devised 
for  the  spraying  <»f  trei»s.  This  will  be  exhibited  befon»  the  meeting 
el4».Ht*s.  and  a  demonstration  of  its  work  will  be  made.     By  using  this 
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device,  it  is  possible  for  sufficient  pressure  to  be  maintained  to  spray 
trees  seventy  to  eighty  feet  high  without  climbing  them. 

I  trust  as  many  of  the  members  as  possible  will  examine  these  spray- 
ing devices,  which  are  being  used  in  this  section,  and  we  should-  cer- 
tainly be  glad  to  receive  any  suggestions  looking  toward  their  further 
improvement. 

President  Britton:  The  next  paper  will  be  presented  by  Prof. 
H.  A.  Surface,  Harrisburg,  Pa. 

SOME  NEW  FACTS  IN   REGARD  TO  LIME-SULFUR 

SOLUTION 

By  H.  A.  Surface,  Harrisburg,  Pa. 
[Withdrawn  for  publication  elsewhere.] 

President  Britton  :    We  will  now  hear  Mr.  F.  B.  Lowe,  Detroit, 

Mich.,  who  will  present  a  paper  entitled  ** Studies  in  Insecticides.'* 

« 

STUDIES    IN    INSECTICIDES 

By  F.  B.  Lowe,  Detroit,  Mich. 
[Paper  not  received  in  time  for  incorporation  in  the  proceedings. — Ed.] 

President  Britton:  The  next  paper  on  the  program  will  be  by- 
Mr.  W.  E.  Hinds,  Auburn,  Ala. 

CARBON    DI-SULFID    FUMIGATON    FOR   THE   RICE 

WEEVIL   IN   CORN 

By  W.  E.  Hinds  and  W.  F.  Turneb 

At  the  meeting  of  the  Association  of  Economic  Entomologists  held 
in  Baltimore  one  year  ago,  announcement  was  made  of  a  project  for 
the  investigation  of  the  use  of  carbon  di-sulfid  as  a  fumigant.  An  out- 
line of  this  project  was  given,  and  also,  in  a  separate  paper  entitled 
"Carbon  Di-Sulfid  Fumigation  for  Grain  Infesting  Insects, '*  a  brief 
statement  was  made  as  to  results  obtained  up  to  that  time.  The  work 
of  this  investigation  has  been  continued  during  the  past  year  with  a 
gradual  increase  in  the  scale  of  the  experimental  work  as  the  results 
obtained  have  seemed  to  demand  and  warrant. 

In  addition  to  the  project  upon  fumigation,  another  project  for 
the  investigation  of  the  life  history,  economic  relationships  and  injury 
of  the  rice  weevil  (Calandra  oryza  L.)  has  been  approved  for  the  Ala- 
bama station.  The  imperative  need  for  work  along  the  lines  contem- 
plated in  each  of  these  projects  has  been  frequently  emphasized  dur- 


48  JOURNAL    OF    ECONOMIC    ENTOMOLOGY  fVol.  3 

ing  the  past  year  by  a  large  number  of  inquiries  as  to  methods  of 
exterminating  insects  in  stored  grain.  There  is  no  question  but  that 
the  rice  weevil  is  at  present  the  most  seriously  injurious  species  of 
insect  occurring  in  Alabama,  and  agricultural  conditions  at  the  pres- 
ent time  indicate  that  the  importance  of  its  control  will  be  greatly 
increased  in  the  near  future.  During  the  past  one  or  two  years,  there 
has  been  a  general  movement  through  the  Southern  States  to  increase 
the  cultivation  of  corn.  One  of  the  most  potent  factors  in  this  cam- 
paign has  been  the  continued  spread  of  the  Mexican  cotton  boll 
weevil.  The  demonstration  farm  agents,  under  the  direction  of  Dr. 
S.  A.  Knapp,  have  largely  extended  their  work.  State  departments 
of  agriculture  have  conducted  campaigns  through  the  offering  of 
large  cash  prizes  for  the  bi*st  yields  of  corn  per  acre,  and  many  com 
clubs,  as  they  are  called,  have  l>een  formed.  As  a  result  of  these  aad 
other  educational  influences,  there  has  been  during  the  past  year  more 
attention  ^nven  to  corn  culture  in  the  Southern  Gulf  States  than  was 
ever  previously  given  to  that  subject.  Crops  of  from  100  to  150 
bushels  p<T  acre  have  been  raised  in  many  cases.  Boys,  who  have 
entered  thr  competition  in  the  corn  clubs  have,  as  a  rule,  secured  bet- 
tor yields  than  did  their  fathers;  the  demonstration  farms  generally 
yirl<l  crops  of  from  two  to  tiinH>  times  the  average  in  their  localities. 
Hut  pnssil»iy  oni'  of  the  most  pot«*nt.  fnetors  in  the  new  effort  to  raise 
Tiion*  rnrn  has  Urru  the  hii:h  price  which  corn  has  commanded  during 
tlie  past  year.  Planters  who  have  raised  only  cotton,  and  depended 
npnn  buyitiL^  wliat  corn  they  might  need,  have  been  obliged  to  pay 
frniii  7.'>  criits  to  $1.2.')  per  luishej  for  corn.  A  larjr*'  projmrtion  of 
this  cnrn  lia.s  \\rru  shipped  into  Alabama  from  other  states.  Planters 
liave  ruiiH-  to  realize  that  they  e^mnot  profita))ly  produce*  cotton  alone 
a!i(i  l»uy  corn  at  ^^l.iK)  or  more  per  bushel  with  which  to  feed  their 
worUiiit;  stork,  nor  c;iii  th«*y  atTonl  to  rais4'  hoir^  and  feed  them  U|Mm 
c-nrii.  for  whirh  th«*y  must  pay  such  j>riccs.  and  tiny  have  bt»eome  con- 
virp'ril  ;ilso  that  tlif  South  is  (Ni)ial)lf  of  {»r(Mlucin>r  practically  as  large 
iMiti  yii'Ms  as  thosi'  obtained  in  what  an*  known  as  thi*  corn  producing 
slat»'S. 

I)urinir  lIMi'^  tin-  mrri  vii-ld  of  Alabama  was  «stimatc<l  bv  thi»  liest 
anth»»]iti»>  at  ap|»rM\i!narily  furty-ftiur  million  lnislnjs.  havinir  a  cash 
v.ilui-  "f  about  >::;7.'HMi.MiMi.  op  .iImiiii  sJ  i-.-uts  |.ir  Inislhl.  Tht*  yield 
for  1!»h:»  will,  ill  ;i|]  jiri»l»al»il;t\ .  pii»\f  in  li;i\i  Im-.ii  .•\.n  L'r»at«-r  than 
that  III'  l!'<»s  Jill, I  nf  hJL'hrr  a\iraL'«-  tnarUtt  \.ilin' 

'I'll'-  laru'f  iiiri'i-iitaL'"-  **(  iri.iur\  !••  f"rii  h«  1«1  tlir-MUL'h  tlh'  wiutrr  has 
|..  rij  Miif  iif  ih'-  fa«tiirs  in  kfciiiuL'  Jiiauv  |ilantt  is  I'rMin  rai^iiii:  more 
ri.rji      Wiiilf  the  iniur\   is  liabN-  to  var\    fr«»m  \»'ar  io  wav,  it   w  fn»- 
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quently  sufficient  to  destroy  a  large  percentage  of  the  feeding  value  of 
the  com  before  the  middle  of  the  winter.  In  some  localities,  partic- 
ularly where  the  land  is  overflowed  during  the  winter,  it  appears  that 
the  com  is  but  little  affected,  while  upon  uplands  especially,  cars  some- 
times contain  a  hundred  or  more  adult  weevils  before  the  first  of 
November.  Badly  infested  com  is  almost  worthless,  since  it  is  not 
attractive  even  to  hogs.  Horses  and  mules  frequently  refuse  it 
entirely. 

Besides 'their  effect  upon  the  feeding  value,  the  weevils  injure  very 
materially  the  value  of  the  seed  for  planting.  Kernels  from  which 
weevils  have  emerged  will  rarely  germinate  at  all,  and  if  they  start 
to  grow  the  plant  is  weak  and  backward.  In  the  experiments  to  test 
this  effect,  sound  kernels  were  placed  in  germination  boxes  in  compar- 
ison with  an  equal  number  which  showed  but  slight  ti*aces  of  weevil 
injury  and  also  with  another  lot  of  kernels  from  which  weevils  had 
emerged.  The  germination  from  sound  seed  was  perfect  and  the 
growth  of  the  plants  vigorous.  The  slightly  injured  lot  gave  20  per 
cent  germination,  but  only  10  per-  cent  yielded  plants  of  normal 
strength.     The  badly  infested  lot  did  not  sprout  (PL  4,  fig.  1). 

In  another  series  of  tests,  com  was  selected  which  showed  an  amount 
of  weevil  injury  which  was  considered  as  a  fair  average  for  the  condi- 
tion of  com  used  for  planting  at  planting  time.  One  hundred  kernels 
taken  as  the  average  ran  on  one  side  of  the  middle  of  an  ear,  gave  80 
per  cent  germination  with  about  65  per  cent  of  normal  growth.  One 
hundred  sound  kernels  selected  from  the  opposite  side  of  the  same 
ear  gave  100  per  cent  of  germination  with  normal  growth  (PI.  4,  fig.  2) . 

The  results  of  these  and  numerous  other  germination  tests  show  that 
weevil  injury  is  in  all  probability  responsible  to  a  considerable  extent 
for  irregular  stand  and  lack  of  uniformly  normal  growth  in  the  com 
fields  of  the  badly  infested  area.  Evidently  this  is  quite  an  important 
factor  in  keeping  down  the  average  production  of  com  to  the  low 
yield  of  about  13  bushels  per  acre  which  has  hitherto  been  obtained. 

Among  the  species  of  insects  which  injure  com,  the  boll  worm  or 
com  ear  worm  {Helioihis  ohsoleta  Fab.)  is  the  first  of  importance  in 
the  time  of  its  attack.  Besides  the  injury  which  these  worms  do  di- 
rectly, it  is  evident  that  they  prepare  the  way  for  increased  injury  by 
other  species,  which  later  attack  the  grain.  A  considerable  degree  of 
injury  is  inflicted  by  some  of  the  grain  moths,  both  before  and  after 
the  com  is  harvested,  but  the  principal  injury  after  harvesting  is 
attributable  to  various  species  of  Coleoptera,  among  which  we  have 
found  the  following  particularly  abundant :  Calandra  oryza,  Cathartus 
gemellaius,  Cathartus  advena,  Silvanus  surinamensis,  Triholium  fer- 
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rugineum  and  Tenebrioides  mauritamcui.  In  the  oonrae  of  obierva- 
tions  upon  the  rice  weevil,  records  are  kept  relating  to  eaefa  of  theae 
other  species.  It  appears  that  any  treatment  which  insured  the  do- 
struction  of  all  emerged  adults  of  the  rice  weevil,  was  very  likely  also 
to  destroy  the  unemerged  stages,  with  the  possible  exception  of  the  egg, 
which  we  have  not  found  in  sufficient  abundance  to  enable  na  to  test 
its  resistance  satisfactorily.  The  experiments  made  thus  far  indicate 
that  there  is  a  wide  working  margin  between  the  treatment 
to  destroy  infesting  insects  and  that  which  will  endanger  the  vit 
of  the  infested  seed.  It  is  now  certain  that  no  single  dosage  can  be 
safely  recommended  for  all  conditions  and  subjects  in  this  grain  fumi- 
gation work.  The  percentage  of  moisture  content  in  seeds  is  imp<H> 
tant  as  affecting  their  degree  of  resistance  to  the  gas.  It  is  also  certain 
that  the  temperature  prevailing  at  the  time  treatment  is  made  has  a 
great  deal  to  do  with  the  effectiveness  of  a  g^ven  dosage.  Thus,  a 
dosage  which  will  kill  all  stages  of  the  rice  weevil  at  67  to  70  degreea 
F.  is  not  likely  to  kill  more  than  60  or  70  per  cent  at  60  to  65  degrees 
F.  The  influence  of  temperature  must  certainly  be  considered  as  two- 
fold. First,  upon  the  evaporation  of  the  liquid  and  the  diffusion  of 
the  gas,  and,  secondly,  uinm  the  condition  of  activity  or  inactivity  of 
the  treat(»d  insects.  It  appears  that  with  the  high  temperatures,  when 
the  weevils  are  most  active,  a  far  Kinaller  3ose  of  the  insecticide  ia 
ueeiled  to  destroy  them  and  the  killing  time  is  really  much  shorter 
than  when  the  temperature  is  below  65  degrees.  It  seems  quite  prob- 
al)le  that  tliis  effect  of  tempi'rature  may  partly  explain  the  widely 
vary  in  jr  results  which  have  been  reported  in  the  use  of  carbon 
di-sulfid. 

Aecording  to  the  chemists,  the  six'<*iHc  ^nivity  of  carbon  di-sulfld 
liquid  is  1.20.  while  the  vapor  is  2.6')  times  as  heavy  as  air.  One  vol- 
ume of  ilh'  liquid  Is  Miid  to  yield  1)75  volumes  of  the  vai)or.  Seventy- 
s<'ven  and  six-tenths  imiiukU  nf  the  li<iui<l  is  nM|uired  to  saturate  1,000 
cubii*  fr«'t  111'  air  at  tin*  temperature  of  US  de^rre*-?*,  and  S4.4  pcmnds  at  a 
tcniprraturc  of  72  tb^^rees.  It  is  evident.  tht>n*fore.  that  in  the  usual 
appliration  i»ut  a  small  fraction  of  tin*  saturated  atmosphere  has  been 
us«<l. 

In  (»ur  «*xp<*rimcntal  work,  we  Im^^mu  with  snudl  scale  tests,  using 
^!a.sN  btil  jans  nf  two  litr«-s  capiirity.  in  whicli  tht*  proportion  of  gaa 
ci»ul<l  be  rniitrnllfMJ  an<l  Its  li>ss  by  tlilTusion  mtin'ly  prevented.  A 
satisfactnry  mt'tlnMl  of  obtaining  any  desired  dilution  of  the  gas  is  aa 
follnw.s:  ThrouL'h  a  stopper  in  the  Im'11  jar  or  lM»ttl»\  two  tubes  may 
1h»  passiMl.  biith  of  which  simubl  bi*  tiubtly  i-losable  fnuii  the  outside  in 
ftoni«*  wav.    One  tube  ^hould  reach  to  the  liottoni  of  the  jar.  while  the 
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other  merely  passes  through  the  stopper.  A  similar  arrangement  is 
provided  for  another  bottle  containing  the  carbon  di-sulfid  liquid. 
On  one  of  the  two  lines  connecting  the  bell  jar  and  the  liquid  recep- 
tacle, a  rubber  bulb  is  inserted,  which  should  be  provided  with  valves 
so  that  all  air  passing  through  it  will  be  propelled  in  one  direction. 
By  working  this  bulb  a  few  minutes  with  the  valves  open,  a  saturated 
atmosphere  may  be  easily  obtained  at  any  temperature  and  the  amount 
of  liquid  per  thousand  cubic  feet  determined  if  desired.  The  valves 
may  then  be  closed  and  connection  made  with  another  beU  jar  of  sim- 
ilar size,  and  so  that  in  a  similar  manner  the  atmosphere  charged  with 
bi-sulfid  may  be  divided  between  the  two  jars.  This  gives  an  atmos- 
phere of  one-half  saturation,  and  further  division  may  be  made  in  this 
manner.  Working  in  this  general  way,  it  has  been  determined  that 
one  fourth  or  one  eighth  of  a  saturated  atmosphere  may  be  very  nearly 
as  quickly  effective  in  destroying  weevils  as  is  the  full  strength,  but 
in  either  case  the  question  of  temperature  seems  to  be  equally  impor- 
tant. In  any  case,  it  is  certain  that  the  killing  strength  of  the  gas 
for  the  rice  weevil  must  be  maintained  for  at  least  one  hour.  If  fur- 
ther dilution  is  used,  the  length  of  the  exposure  must  be  increased  to 
secure  death. 

•  In  order  to  test  the  effect  of  various  strengths  of  treatment  upon  a 
larger  scale,  we  have  constructed  a  fumigation  box  to  facilitate  the 
work.  One  of  these  boxes  is  so  arranged  that  25,  50  or  75  cubic  feet 
capacity  may  be  utilized.  The  boxes  are  so  made  as  to  be  practically 
gas-tight,  and  the  doors  fitted  with  double  bearings  which  are  thor^ 
oughly  felted.  The  doors  are  entirely  removable  and  fastened  in 
place  by  six  refrigerator  bars  each.  The  liquid  di-sulfid  is  introduced 
through  the  top  of  the  box  by  a  graduated  burette,  the  dosage  quanti- 
ties being  determined  in  cubic  centimeters  instead  of  fractions  of  an 
ounce.  Arrangement  is  made  for  ventilation  by  a  line  of  three-inch 
piping  connected  with  a  blacksmith's  forge  fan,  and  with  similar  exit 
pipes  through  which  the  gas  from  any  section  of  the  box  may  be 
quickly  driven  out  of  doors  upon  the  conclusion  of  the  experiment. 
The  openings  to  these  pipes  are  tightly  closed  by  conical  plugs  cov- 
ered with  felt.  The  appearance  of  the  boxes  and  the  method  of  their 
use  is  shown  in  the  accompanying  illustrations  (PL  5,  figs.  3,  4).  These 
fumigation  boxes  have  greatly  facilitated  the  application  in  various 
tests,  but  the  amount  of  labor  involved  in  determining  the  effect,  par- 
ticularly upon  immature  stages,  has  been  very  great. 

As  indicating  the  nature  of  the  results  obtained  in  this  work,  the 
following  table  has  been  prepared: 
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So  far  as  Calandra  was  concerned,  the  results  from  a  treatment  at 
the  rate  of  3  pounds  for  24  hours  was  the  same  as  with  4  pounds  for  16 
hours,  83  per  cent  being  killed  in  each  case.  In  some  experiments,  5 
pounds  was  completely  eflPective  in  15  hours,  while  in  others  only  95 
per  cent  were  killed  in  20  hours,  and  the  difference  seems  due  entirely 
to  the  difference  in  temperature.  Seven  and  one  half  pounds  at  47 
degrees  killed  93  per  cent  in  4  hours  and  100  per  cent  in  24  hours  at 
60  degrees.  Ten  pounds  was  completely  effective  in  24  hours  for  all 
weevils  at  60  degrees,  as  was  also  12%  pounds  in  20  hours  and  in  16 
horn's  at  the  same  temperature.  Fifteen  pounds  was  completely  effec- 
tive in  16  hours  at  52  degrees,  as  was  also  20  pounds  in  5  hours  at  60 
degrees.  Further  experiments  are  being  made  to  determine  these 
limits. 

Taking  up  next  the  work  done  on  a  larger  scale,  we  may  mention 
two  series  of  experiments  performed  at  Montgomery,  Ala.,  during  the 
past  fall.  At  one  place,  some  2,500  to  3,000  bushels  of  corn  were 
stored  in  two  exceptionally  tight  buildings  constructed  for  that  pur- 
pose. The  walls  and  floors  of  these  buildings  are  of  cement  and  are 
built  solidly  to  a  height  of  about  nine  feet  above  the  ground,  with  the 
floors  slightly  lower.  Wooden  partitions  made  of  flooring  divided 
the  buildings  into  several  rooms.  The  partitions  were  not  at  all  tight, 
but  the  walls  up  to  the  eaves  were  unusually  so.  Com  was  stored  in 
several  of  these  rooms  about  the.  first  of  September.  It  then  contained 
many  weevils,  as  the  infestation  during  the  present  season  is  unusu- 
ally severe.  About  two  weeks  after  this  com  was  stored,  the  owner 
applied  20  pounds  of  commercial  bi-sulfid,  using  about  10  pounds  of 
it  in  the  largest  of  the  cribs,  which  contained  approximately  2,000 
cubic  feet.  The  single  door  was  closed,  but  not  so  as  to  fit  tightly, 
and  large  cracks  existed  between  the  roof  and  the  wall  at  the  eaves. 
This  room,  therefore,  received  an  application  of  about  5  pounds  per 
1,000  cubic  feet,  and  the  prevailing  air  temperature  in  the  vicinity  at 
this  time  was  about  80  degrees  (70-91  degrees)  for  three  days.  The 
smaller  bins  received  from  2i/^  to  3  pounds  per  1,000  cubic  feet. 
Examinations  of  this  corn  were  made  about  three  weeks  after  the 
treatment  and  showed  considerable  numbers  of  living  weevils,  espe- 
cially near  the  doors.  It  appeared  that  there  was  still  sufficient 
infestation  to  warrant  further  treatment  under  such  unusually  tight 
crib  conditions.  Even  at  that  time  it  was  evident  that  the  treat- 
ment in  the  larger  bin  with  5  pounds  per  1,000  cubic  feet  had  been 
quite  fairly  effective  and  more  so  than  were  the  other  treatments  in 
the  smaller  bins. 

In  preparation  for  the  second  treatment,  a  thorough  examination 
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was  made  of  sample  lots  of  com  taken  from  near  the  top,  at  about 
the  middle  and  at  between  one  and  two  feet  from  the  bottom  of  eaeh 
bin.  Corn  in  these  cribs  averaged  between  seven  and  eight  feet  in 
depth  and  was  all  stored  with  the  shuck  on.  The  examination  showed 
that  in  the  large  crib  an  average  of  about  7  per  cent  of  Calandnt  sur- 
vived. In  some  of  the  cribs  receiving  the  weaker  treatment,  there  was 
an  average  of  between  25  and  30  per  cent  of  Calandra  stages  alive. 
The  com  was  leveled  off  in  the  cribs  and  covered  with  a  special  water- 
proof, and  apparently  gas-tight,  tarpaulin  in  each  crib  before  the 
di-sulfid  was  applied.  A  recording  thermograph  and  hygrograph  waa^ 
placed  near  the  middle  of  one  mass  of  corn  to  give  those  records  for 
a  week  following  the  application.  When  all  preparations  had  been 
made,  ''Funia"  carbon  di-sulfid  was  applied  in  various  cribs  at  the 
rates  of  3.  5.  6  and  8  pounds  per  1,000  cubic  feet.  The  liquid  waa 
poured  directly  on  to  the  com,  the  tarpaulins  spread  over  it  as  quickly 
as  possible,  and  the  doors,  which  had  been  previously  padded,  were 
closed  and  nailed  tightly.  To  insure  still  further  tightness  around  the 
doors,  papers  were  pasted  over  the  entire  door  and  frame  to  each 
crib.  The  only  possible  escape  for  the  gas  in  these  treatments  would 
s<'em  to  have  been  around  the  edges  of  the  room  between  the  tarpaulin 
and  the  wall  and  upward  and  outward  along  the  eaves.  Subsequent 
examinations  showt'd  that  the  temperature  at  the  time  of  beginning  the 
exprrinient  was  between  'u  and  58  degrees  P.,  with  the  humidity  aver- 
ajxin^r  alxmt  <>U  per  eent.  Duriiiir  the  week  after  the  treatment  was 
made,  both  t(*ni}>eratiire  and  humidity  arose  steadily  and  gradually  to 
a  maxinnim  of  <>:{  df^rees  F..  and  77  per  eent  humidity  for  the  middle 
portion  of  this  ma.ss  of  corn.  I'nder  thes(»  eonditions.  a  lirief  consid- 
eration of  the  results  may  be  of  intere.st.  The  examinations  entailed 
a  larp*  amount  of  routine  work,  whieh  could  not  be  avoided  on  account 
of  the  necessity  for  determinini:  the  etTe<'t  upon  immature  stages  as 
ucll  as  upon  adult  insects.  In  the  crib  where  but  7  per  eent  of  Calan* 
dra  sta«:«*N  \\*'Vi'  alive  at  the  middle  of  ( )ctol)er.  there  was  alnrnt  32  per 
cent  of  livini^  stap's  l»y  the  first  of  Deeember  in  spit*'  of  the  applica- 
tion of  >  |m»uih1s  per  1.0(M»  culiic  feet.  Similarly,  in  the  other  cribs, 
the  percentaire  of  livinjr  >taires  had  larL'cly  ijjcrcased  ]»efore  the  exam* 
inatinns  were  cnniph'teil.  .\s  a  whule.  it  must  be  admitted  that  the 
treatments  >  ii*lde<l  very  disappnintin*.:  results,  and  in  eoinparison 
V. itii  the  fair  tleu'nM-  »tf  effect iviiiess  of  the  treatment  madt*  at  the  mid* 
die  of  Septt*m))er.  the  principal  varyini;  factor  wliich  may  t»fTor  a  basis 
of  explamition  ji^Min  si-enis  to  Im-  the  ilifTen-nee  in  temperature  prevail- 
injr  at  the  time  the  treatments  wi-re  applied  (57  vs.  SO  decrees  P.). 
In  another  plaee  where  eorti  was  KtonMJ.  in  one  corner  of  a  bam,  the 
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cracks  were  battened  with  lathing  nailed  as  tightly  as  possibly  along 
them  and  partitions  of  matched  boarding  constructed  so  as  to  form 
three  adjacent  sections,  each  containing  approximately  100  cubic  feet. 
This  com  had  but  recently  been  husked  and  placed  in  storage,  and 
practically  all  weevil  stages  present  were  alive.  Temperature  and 
humidity  records  were  kept  here  also.  To  add  if  possible  to  the  tight- 
ness of  the  room,  gas-tight  tarpaulins  were  hung  outside  the  walls, 
reaching  from  a  height  above  the  level  of  the  com  to  the  ground.  The 
com  was  also  covered  with  a  similar  tarpaulin.  In  this  case  Fuma 
di-sulfid  was  applied  at  the  rates  of  10,  15  and  20  pounds  per  1,000 
cubic  feet.  The  temperature  at  the  beginning  of  the  treatment  stood 
at  47  degrees  F.,  but  fell  during  the  next  two  hours  to  35  degrees. 

During  the  succeeding  thirty-six  hours  after  this  minimum  was 
reached,  it  rose  gradually  and  steadily  to  a  maximum  of  55  degrees, 
from  which  point  it  again  fell  to  35  degrees  and  subsequently  two 
minimums  of  32  degrees  were  reached  with  the  maximum  never  ex- 
ceeding 53  degrees.  The  unusually  low  temperature  prevailing  is 
doubtless  sufficient  explanation  for  the  fact  that  in  none  of  these  sec- 
tions was  there  more  than  15  or  20  per  cent  mortality  among  the 
adult  weevils,  even  where  the  largest  dosage  was  applied.  In  con- 
clusion, it  would  appear  that  the  important  results  obtained  from  these 
experiments  are  as  follows: 

Grain  infesting  insects  may  be  destroyed  with  carbon  di-sulfid, 
cheaply  and  effectively,  by  even  an  application  of  5  pounds  per  1,000 
cubic  feet  in  exceptionally  tight  compartments,  while  the  temperature 
is  above  70  degrees  F.  It  requires  but  a  few  hours  to  kill  the  weevils' 
if  a  strength  of  gas  equal  to  one  quarter  of  a  saturated  atmosphere 
can  be  maintained,  and  provided  the  temperature  is  high  enough  to 
insure  a  considerable  degree  of  vital  activity  on  the  part  of  the  insects. 
Fumigation  work  with  temperatures  ranging  below  60  degrees  F.  ap- 
pears to  be  largely  ineiSfective  and  inadvisable.  Particularly  in  the 
Southern  States,  it  would  be  possible  to  make  the  applications  so  that 
the  temperature  during  the  next  few  hours  will  average  above  60-65 
degrees.  While  the  results  obtained  have  been  in  some  degree  disap- 
pointing, we  believe  that  they  indicate  a  possible  basis  of  explanation 
for  variation  in  the  effectiveness  of  treatments  that  have  been  reported 
in  the  past.  They  also  show  that  the  conditions  under  which  each 
application  is  made  constitute  a  problem  by  itself,  and  there  is  reason 
to  feel  that  we  may  ultimately  understand  the  influence  of  the  many 
factors  involved  sufficiently  well  to  enable  us  to  adjust  our  methods 
of  treatment  so  that  they  may  produce  more  uniform  and  more  satis- 
factory results.    In  spite  of  the  many  drawbacks  to  the  common  use  of 
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carbon  di-sulfid  as  a  grain  fnmigant,  we  know  of  nothing  equallj 
effective  which  may  be  used  any  more  satiafactorily.  At  the  moit^  the 
expense  of  treatment  will  average  less  than  a  cent  per  bnahel,  and  thie 
is  a  very  small  cost  to  greatly  lessen,  if  not  entiiely  prevent,  inieek 
injury  and  the  loss  of  from  25  to  at  least  65  per  cent  of  the  reel  value 
of  com,  which  must  be  stored  for  a  period  of  several  months  in  the 
Southern  States. 


Mr.  Helvdi^ee:  I  have  taken  great  pleasure  in  listening  to  this 
paper,  for  it  seems  to  me  that  Doctor  Hinds  has  hit  upon  the  proper 
method  of  investigathig  the  effect  of  gases  on  this  insect  He  has  taken 
into  consideration  the  difference  in  temperature  and  has  probably 
considered  the  effect  of  moisture.  It  seems  to  me  that  we  are  ooming  to 
a  time  when  the  measures  for  the  control  of  injurious  insects  must  not 
only  be  based  on  a  fundamental  knowledge  of  their  life  eoonomj  in 
i*elation  to  the  environment  in  which  they  live,  but  the  relation  of  the 
measures  themselves  to  the  environmental  conditions  under  whieh  tliey 
will  be  applied  must  be  fundamentally  investigated. 

The  work  of  which  we  have  just  heard  ia  a  long  step  in  this  diree- 
tion.  The  fundamental  investigation  of  the  life  economy  and  meae- 
uroK  of  controlling  seriously  injurious  insects  in  relation  to  environ- 
mental conditions  is  one  of  the  most  promising  lines  open  to  the 
economic  entoniolog'ist. 

I  noted  a  few  points  which  I  would  like  to  ask  about  Is  the  riee 
weevil  the  lar<roHt  destroyer  of  corn  in  the  South t  I  raise  that  point 
f(»r  the  reason  that  in  south  Kansas  the  Angumois  grain  moth  eeems 
to  (io  tlit^  most  damagi*  t<»  stored  eorn.  Doctor  Hinds  did  not  report 
on  the  effeet  of  moisture,  and  I  would  like  to  know  whether  in  hie 
opinion  it  had  any  important  part  in  his  n^ults. 

Mi{.  H.  1.  Smith:  There  is  ont>  thin^.  I  think*  Professor  Hinds 
would  have  i'xplaine<l.  if  lie  had  taken  time.  He  said  that  in  one  ex* 
pfrimeiit  ]\r  found  iifarly  7  per  cent  of  thf*  \vef*vil  stag(>8  alive,  and 
tliat  the  r^inu*'  irrain.  after  reeeivinir  a  Ke(*ond  tn*atment  in  Oclober^  a 
mniitli  i»r  six  weeks  later,  with  a  •:reat«T  strfiiirth.  showed  38  per  esnt 
of  till*  we«'vil  St  aires  alivi*.  Of  eourse.  that  s»»ems  very  contradietOEj 
and  incxplieahlt*.  hut  as  I  made  stune  t^sts  aloiiir  this  line  last  year  I 
WMiild  say  that  th<'  Wfcvils  \^hi<'h  r*niaiiifd  alive  aft«'r  the  first  trea^ 
iiii'iit  in  Si-ptciiiher  would  aerount  for  the  inerease.  They  certainty 
do  nniltiply  ra()idly. 

I  wnuld  likt*  to  nnk  in  what  way  he  <1etennined  the  percentage  ef 
live  wervils  whieh  has  been  shown  in  the  results. 

Mr.    niNi»s:     In    most    cases    a    peri<»d  of  at  least  a  week  elapaedbe» 
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tween  treatment  and  the  time  the  examinations  were  made.  It  is  a 
very  slow  process  to  make  the  necessary  counts. 

In  regard  to  moisture,  I  consider  that  we  have  more  to  investigate 
in  this  dirction,  but  we  have  not  found  as  yet  that  moisture  has  any- 
where near  the  same  importance  as  temperature. 

Mr.  R.  I.  Smith:  The  results  of  Professor  Hinds'  experiments 
would  indicate  that  the  fumigation  with  carbon  bi-sulphide  in  the  case 
cited  was  not  successful.  The  com  only  slightly  infested  with  weevils 
in  September  showed  after  a  second  treatment  in  October  38  per  cent 
of  weevil  stages  alive.  Most  farmers  think  that  the  fumigation  is 
worthless  unless  they  secure  better  results  than  this.  In  case  a  fumi- 
gation kills  90  or  95  per  cent  of  the  weevils,  and  then  two  months 
later  the  few  remaining  alive  increase  to  considerable  numbers,  it 
gives  the  farmers  the  impression  that  the  treatment  was  worthless. 

My  reason  for  making  this  statement  is  not  to  reflect  on  Professor 
Hinds'  statement,  but  simply  to  explain  the  farmers'  point  of  view. 

PREsmENT  BRrrTON:  We  will  now  hear  a  paper  by  Prof.  R.  A. 
Cooley,  Bozeman,  Mont.,  on  **  Notes  on  the  Oyster  Shell  Scale  in 
Montana." 

NOTES  ON   SPRAYING  EXPERIMENTS  FOR  THE  OYS- 
TER SHELL  SCALE  IN  MONTANA 

By  R.  A.  Cooley,  Montana  Agricultural  Experiment  Station 

During  the  past  ten  years  the  oyster  shell  scale  {Lepidosaplies  ulmi 
L.)  has  been  gradually  increasing  in  the  apple  orchards  in  the  river 
valleys  in  the  western  part  of  Montana.  By  the  year  1907  it  had 
come  to  be  regarded  by  the  apple  growers  as  rather  a  serious  pest  and 
perhaps  a  menace  to  the  orchard  industry  in  the  Bitter  Root  valley 
and  around  Flathead  lake.  In  some  orchards,  particularly  in  those 
that  have  been  more  or  less  neglected,  the  scales  now  occur  in  notable 
numbers,  encrusting  the  Umbs  and  branches  almost  completely,  and 
even  extending  down  on  to  the  main  trunk,  where  great  numbers  be- 
come fastened  under  the  loose  scales  of  bark.  Much  fruit  has  been 
blemished  and  rendered  unsalable  by  the  insects  attaching  to  it,  and 
the  stems  of  the  apples  are  often  more  or  less  completely  covered. 

We  have  repeatedly  recommended  the  use  of  kerosene  emulsion, 
applied  as  a  spray  at  the  time  of  hatching,  but  growers  have  reported 
that  no  success  followed  the  treatment.  We  also  recommended  lime- 
sulfur  solution  as  a  winter  treatment. 

Several  years  ago,  in  1903,  on  April  21  and  22,  lots  of  seven  to  nine 
apple  trees  in  the  orchard  of  Mr.  Delaney,  at  Lo  Lo,  Montana,  were 
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sprayed  with  different  lime-sulfor  solutions.  Two  subsequent  vintB 
were  made  to  the  orchard,  one  before  the  hatching  of  the  eggs  and  one 
after,  and  we  were  unable  to  detect  that  any  good  had  been  done. 

During  the  past  three  years  we  have  received  several  reports  from 
practical  fruit  growers  that  attempts  to  kill  the  scale  by  winter  appli- 
cations of  lime-sulfur  solution  have  not  been  successful.  However, 
we  also  have  received  reports  of  success. 

It  was,  therefore,  apparent  that  an  investigation  and  apusafiag 
were  necessary.  Accordingly  a  series  of  tests  was  arranged  and 
ried  out  in  1909.  The  orchard  that  was  selected  for  the  experiments 
is  located  at  Lo  Lo  and  owned  by  Mr.  Fred  Gilbert.  It  is  in  sod, 
composed  of  old  trees,  and  with  a  number  of  varieties.  The  trees 
had  been  cut  back  and  pruned,  and  as  the  scale  was  abundant  and 
fairly  evenly  distributed,  the  orchard  was  quite  satisfactory  for  our 
purposes. 

In  spraying  the  trees  we  desired  not  only  to  find  an  insecticide  that 
would  kill  and  be  generally  satisfactory,  but  also  to  discover  just  how 
and  when  the  insects  or  the  eggs  were  killed.  We  hoped  to  find  an 
explanation  for  the  apparent  lack  of  uniformity  of  results  with  the 
use  of  the  lime-sulfur  solutions,  and  remedies  for  use  bd(ore  the 
opening  of  the  buds  as  wi41  as  after  the  hatching  of  the  eggs  in  June. 
W(*  therefore  conducted  a  [)art  of  our  tests  on  April  17  and  19,  before 
the  Ifaf  liuds  had  opened,  and  then  waited  for  the  appearance  of  the 
youn^^  Hatrhinp  Ix'^an  on  Junr  10,  was  well  under  way  by  June 
14.  an«l  jiiariieally  mmph'tod  by  June  20.  The  spraying  for  the 
hatched  insrcts  was  divided  into  two  series,  the  first  being  applied 
in  thi*  cariy  part  of  the  hatehinu^  pt^riod  and  the  s(H*ond  in  the  latter 
part,  for  wf  dt'.sir«'d  to  know  whether  the  summer  treatment,  to  be 
surrrssful.  should  lu-  applir<l  at  any  partieular  time  during  the  hatch- 
iiiL'  p«'rind.  Ctrtain  Ints  of  trees  were  tlierefore  sprayed  on  June  14 
to  17.  and  otht-rs  nn  .Innc  *J1  to  2){. 

Knr  r«>nvi-riii*nri'  th«'  various  t«'sts  are  here  tal)ulat<>d,  with  the  re- 
sults, as  foll«»ws: 

I 

First  st-rifs  applied  before  liatrhintr  and  liffore  the  buds  had 
oprrii'd.  aiitl  intrndi'd  ti»  kill  tht*  in.s4M*t  in  thi*  r^'ir  stau'e.  Spraying 
done  April  17--11*. 

1.   Linst'i'd  oil  nnulsion.  one  i;alIon  ti»  nin«'  (d*  wat^r. 

Kaw     lin<<itil    nil 1   iriil. 

ll:inl    Hiiiip     Uj  II). 

\V:it«*r  ti>  iiiak«>   10  icni.  . 
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The  emulsion  was  made  as  with  kerosene  emulsion,  excepting  that  a 
larger  volume  of  hot  water  was  used.  The  churning  was  done  with 
the  power  sprayer  by  shutting  the  valve  into  the  supply  pipe  and 
forcing  the  mixture  through  the  overflow  pipe  back  into  the  supply 
tank.    A  violent  churning  was  so  produced. 

Several  microscopical  examinations  made  up  to  the  time  of  hatch- 
ing showed  no  apparent  results.  Examinations  made  while  hatching 
was  under  way  showed  that  many  eggs  had  turned  light  brown  and 
were  shriveled  and  stuck  one  upon  another  and  upon  the  bark  and 
sides  of  the  parent  scale.  Living  larvae  could  be  seen  vainly  attempt- 
ing to  extricate  themselves  from  the  adhering  mass  of  eggs.  Prac- 
tically no  young  attached  to  the  bark  and  formed  scales.  Subsequent 
examinations  showed  that  the  treatment  had  been  very  effective.  No 
injury  was  done  to  the  trees. 

2.  Undiluted  kerosene. 

Designed  to  test  the  ultimate  killing  power  of  kerosene  ^nd  not 
thought  of  as  a  practical  remedy. 

A  considerable  number  of  scales  were  loosened  and  dropped  to  the 
ground — probably  about  one  third — ^but  the  eggs  under  those  left  on 
the  tree  hatched  and  the  young  developed  normally.  The  trees  were 
late  in  putting  out  foliage  and  were  injured. 

3.  **Rex"  lime-sulfur  solution,  one  part  to  six  of  water. 

Repeated  microscopic  examinations  made  up  to  the  time  of  hatch- 
ing showed  no  visible  effects  on  the  eggs.  Moreover,  the  eggs 
hatched  in  a  normal  manner,  and  the  empty  egg  shells  could  be  found 
under  the  old  scales  later  in  the  summer,  but  very  few  of  the  young 
ever  attached  to  the  bark,  or,  if  they  did  attach,  they  soon  loosened 
and  dropped.  The  treatment  was,  therefore,  effective  and  satis- 
factory. 

We  were  able  to  find  practically  no  difference  in  the  results  ob- 
tained from  the  use  of  ''Rex,"  ''Niagara''  and  home-made  lime- 
sulfur  solutions,  nor  were  the  greater  strengths  more  effective.  All 
showed  good  and  satisfactory  results. 

4.  "Rex'*  lime-sulfur  solution,  one  part  to  eight  of  water.  See 
results  under  No.  3. 

5.  "Rex"  lime-sulfur  solution,  one  part  to  ten  of  water.  See  re- 
sults under  No.  3. 

6.  "Rex"  lime-sulfur  solution,  one  to  six,  with  three  pounds  lye 
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added  to  50  gallons  of  the  miztore.    See  remki  under  No.  8.    No 
advantage  was  detected  from  the  use  of  lye. 

7.  ''Niagara"  lime-sulfor  solution,  one  part  to  six  of  water.  See 
results  under  No.  3. 

8.  Home-made  lime-sulfur  solution.    See  results  under  No.  8. 

lime  1    lb. 

Sulfur  1    lb. 

Water    1  giL 

9.  Home-made  lime-sulfur  solution.    See  results  under  No.  8. 

Lime   1    lb. 

Sulfur  1    lb. 

Water    3  gaL 

10.  Lye  solution.  Very  little  benefit  was  derived  from  this  treat- 
ment. 

Lye   1    lb. 

Water    S  gaL 

11.  Lye-sulfur  solution.  Prepared  as  with  lime-sulfur  solotioii; 
cooked  until  the  sulfur  was  all  dissolved.    The  results  were  not  oon- 

viiiein^;  some  good  was  done. 

Lyo    1      lb. 

Sulfur   1%  lb. 

Wiitor    8    gaL 

12.  Pratt's  *  *  Scalecide, "  one  part  to  ten  of  water. 

Before  hatching  time  the  eggs  showed  an  oily  appearanoe  bat 
luitchi'd  iiomially.  Some  scales  were  loosened  and  dropped  oflF, 
thouprh  a  stnalhT  i)r()i>urtion  than  with  undiluted  kerosene,  as  repwted 
uiultT  No.  2.     Not  a  witi^factury  treatment. 

1'{.  Whale-oil  soap  solution,  one  pound  to  one  gallon  of  water,  ap* 

]»li<*d  hot.     Apparrntly  this  treatni«*nt  had  m*  effeet. 

II 

S«M*on(l  .sf-rifs  applit-d  farly  in  hat<'hitig  prriod.  Desired  to  be 
ctTtM'tivf  in  killiriL'  yoiuiL'  that  had  hateliKl  and  those  al>out  to  hatek. 
.Fuiie  14—17. 

14.  Pratt's  **Si»aliTide/*  at  rati*  of  oii<»  to  tifty. 

A  small  prrernta^f  of  the  yoting  Vwv  wen*  killed.     Not  a  satiafao-* 
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tory  treatment.    Very  distinct,  though  not  extensive  injury  to  the 
foliage. 

15.  Pratt's  **Scalecide"  at  rate  of  one  to  seventy-five.  Same  re- 
sults as  with  No.  14,  but  with  less  injurj^  to  the  foliage. 

16.  Linseed  oil  emulsion,  prepared  as  for  test  No.  1. 

Raw  linseed  oil  1  gal. 

Hard  soap    1    lb. 

Water  to  make , 12  gal. 

Practically  all  the  lice  were  killed,  and  the  treatment  was  consid- 
ered very  satisfactory.  This  and  the  cottonseed  oil  emulsion  treat- 
ments were  considered  to  be  the  most  satisfactory  for  summer  use. 
The  trees  were  not  injured. 

In  connection  with  judging  the  results  of  this  treatment  we  should 
mention  that  the  Board  of  Horticulture  sprayed  a  neighboring  orchard 
with  linseed  oil  emulsion,  independent  of  the  writer's  experiments, 
on  June  24  and  25.  The  scales  were  all  killed  and  a  small  amount  of 
injury  was  done  to  the  foliage.  Other  trees  were  sprayed  by  the 
board  with  cottonseed  oil  emulsion,  resulting  in  a  killing  of  all  the 
young  scales,  with  less  injury  to  the  foliage. 

17.  Cottonseed  oil  emulsion.  Prepared  as  with  linseed  oil  emul- 
sion. 

Cotton  seed  oil *     1  gal. 

Hard  soap   1    lb. 

Water  to  make 12  gal. 

Results  were  practically  the  satne  as  with  linseed  oil  emulsion  sum- 
mer spray.    No  injury  to  foliage. 

18.  Kerosene  emulsion,  one  part  stock  emulsion  to  twelve  of  water. 
Very  few,  if  any,  of  the  scales  were  killed. 

19.  Whale-oil  soap  solution  at  rate  of  one  pound  to  eight  gallons 
of  water,  applied  warm.  A  few,  possibly  10  to  15  per  cent,  were 
killed. 

20.  *'Rex''  lime-sulfur  solution,  one  part  to  fifteen  of  water.  The 
treatment  was  unsatisfactory,  very  few  young  being  killed. 

21.  ''Self-boiled"  lime-sulfur  solution.    Practically  no  good  was 

done. 

Lime 15  lbs. 

Sulfur    10  lbs. 

Water    50  gal. 
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22.  ''Blackleaf  tobacco  extract,  one  part  to  fiftgr  of  water.  W« 
were  surprised  to  find  that  this  treatment  was  of  very  little  beneftt 

23.  ''Qrwood"  tree  spray,  one  part  to  twelve  of  water.    Appm- 

ently  useless  for  this  purpose. 

in 

Third  series,  applied  late  in  hatching  period.  Deiired  to  be 
effective  in  killing  all  the  living  young.    Sprayed  June  21  to  S8. 

24.  Pratt's  ''Scaledde/'  one  to  fifty,  using  same  trees  aa  teat  No. 
14. 

This  treatment  did  very  little  good.  A  high  peromtage  of  aealea 
developed  on  trees  sprayed  twice  diuring  hatching  time. 

25.  Pratt's  ''Sealecide,"  one  to  seventy-five,  using  same  trees  m 
test  No.  15.    Results  same  as  under  No.  24. 

26.  Linseed  oil  emulsion,  using  one  gallon  raw  oil  to  fifteen  gal- 
lons water.    Seven  out  of  the  nine  trees  used  in  test  No.  16  were  need* 

Probably  no  good  was  done  by  the  second  qpraying  during  the  batdi- 
ing  period,  as  the  two  trees  left  untreated  under  this  nondMr  diowed 

practically  the  same  results  as  under  No.  16. 

27.  Cottonseed  oil  emulsion.  Repetition  of  treatmoit  <m  trees  Med 
in  test  No.  17. 

It  is  not  clear  whether  this  second  treatment  was  beneficial,  as, 
throuprh  an  error,  no  trees  were  left  unsprayed,  as  under  No.  26. 

28.  Kerosene  emulsion,  one  part  of  stock  emulsion  to  twelve  of 
water.  Same  trees  iiKcd  as  in  test  No.  18.  Very  few,  if  any,  were 
kilh^d. 

2\).  **Hex''  lime-sulfur  solution,  one  part  to  fifteen  of  water*   Same 
trees  used  h8  in  test  No.  20.     There  was  practically  no  benefit 
this  treatment. 


M).  **Blackleaf"  tobacco  extract,  one  part  to  fifty  of  water. 
tn>es  lined  as  in  test  No.  22.     Practically  no  g^ood  was  accomplished 
with  tliis  treatment,  as  with  No.  22. 

:n.  Lins<M*d  oil  <*mulNion,  one  part  to  fifteen  parts  of  water.  A 
fnvh  lot  of  tree's  wa«  used  in  this  U*Hi. 

The  results  under  this  number  are  d(»ubtful,  as  it  was  later  leamtd 
that  the  tnM*M.  which  were  in  another  orchard,  had  been  sprayed  la 
the  Kprinir  with  another  insecticide. 
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In  all  of  these  tests  a  small  power  sprayer  owned  by  the  Montana 
State  Board  of  Horticulture  was  used.  A  representative  of  the  board, 
under  the  pay  of  the  board,  did  the  actual  spraying,  under  my  di- 
rection. The  board  also  furnished  practically  all  the  material  and 
supplies  used  in  these  experiments.  It  gives  me  pleasure  to  express 
my  appreciation  of  the  assistance  and  courtesy  ei^tended  by  the 
Board  of  Horticulture,  through  Mr.  M.  L.  Dean,  state  horticultural 
inspector. 

In  conducting  the  work  twelve  trips  to  the  Bitter  Root  valley  were 
made,  as  follows :  March  25-28,  April  17-19,  April  2^25,  May  6-8, 
May  18-21,  May  31-June  1,  June  10,  June  14-17,  June  21-23,  July 
12-16,  August  26-27,  October  4-7. 

Even  under  ideal  conditions  in  orchards  selected  for  such  tests, 
it  would  be  impossible  to  make  entirely  reliable  statements  concern- 
ing the  comparative  benefits  following  different  treatments.  We 
found  that  certain  of  the  oily  insecticides,  applied  before  hatching  of 
the  eggs,  caused  a  part  of  the  scales  to  drop  off,  but  it  was  impossi- 
ble to  determine  what  proportion  had  dropped.  It  would  have  been 
of  some  value  if  we  had  given  the  various  trees  a  rating  designed  to 
indicate  the  comparative  degree  of  infestation  before  the  treatment, 
although  on  trees  of  which  we  made  microscopical  examinations  and 
counts  such  a  rating  would  have  been  of  but  little  value,  for  the  ex- 
aminations were  made  on  small  twigs,  which  naturally  would  not  con- 
form closely  to  a  tree  rating.  In  examining  the  scales  on  the  twigs 
we  found  a  Zeiss  binocular  microscope  of  great  service.  Besides  using 
it  as  a  dissecting  microscope  we  took  off  the  lenses,  with  the  mount- 
ings, and  used  the  detached  part  in  the  hand,  as  with  a  field  binocular. 

The  apparently  conflicting  results  following  the  use  of  lime-sulfur 
solutions  for  this  insect  while  the  trees  are  dormant  are  striking. 
It  is  possible  that  differing  weather  conditions  may  explain  the  killing 
at  one  time  and  failure  to  kill  at  another.  It  is  well  understood  that 
the  sulfur  compounds  deposited  upon  the  trees  by  the  spray  are  acted 
upon  chemically  by  the  carbon  dioxide  of  the  air,  resulting  in  the 
liberation  of  the  gaseous  sulfureted  hydrogen  and  leaving  on  the 
tree  pulverulent  deposits  of  finely  divided  free  sulfur  and  calcium 
carbonate.  It  has  been  shown  on  a  previous  page  that  this  insect  is 
killed  by  the  winter  application  of  lime-sulfur  solutions  only  after  the 
eggs  hatch.  It  seems  clear  that  the  actual  agent  in  the  killing  of  the 
young,  tender  lice  is  the  free  sulfur  resulting  from  the  decomposition 
of  the  sulfur  compounds.  This  decomposition  has  all  taken  place  long 
before  the  hatching  of  the  eggs.     Therefore  it  seems  possible  that  con- 
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tinued  rain  stonns  may  so  reduce  the  amount  of  free  ralfor  on  tbe 
bark  as  to  render  the  treatment  harmless  to  the  inseets. 
Further  work  on  the  subject  will  be  done  in  the  season  of  1910. 

From  the  foregoing  two  interesting  points  are  apparent : 

(a)  Eggs  of  the  oyster  shell  scale  are  unaffected  hy  the  applies- 
tion  of  lime-sulfur  solutions  made  previous  to  the  opening  of  the 
buds.  On  trees  so  sprayed  the  young  were  killed  very  soon  after 
hatching.  The  intervention  of  rain  storms  before  the  ^***^^"g  of  the 
eggs  may  more  or  less  affect  the  value  of  the  treatment. 

(b)  It  is  indicated  that  emulsions  of  linseed  oil  and  oottonaeed 
oil  may  be  useful  for  the  treatment  of  this  insect  while  in  the 
stage  and  during  the  hatching  period. 


Mb.  Bbauohke:  Some  years  ago  I  was  engaged  in  spraying  work 
in  Lincoln  Park,  Chicago,  and  secured  practically  the  same  results 
that  Professor  Cooley  has  indicated.  The  eggs  of  the  insect  in  mudy 
cases  appear  to  be  perfectly  normal  up  to  the  time  of  hatehing;  but 
in  most  cases  the  young  failed  to  establish  themselves,  and  later 
in  the  season  I  was  unable  to  find  living  insects  on  the  trees. 

The  home-boiled  lime-sulfur  wash  was  used,  being  applied  fran 
Novcmbor  until  early  spring,  and  gave  satisfactory  results. 

Mr.  Surface:  I  have  found  several  cases  in  Pennsylvania  where 
this  insect  has  been  practically  exterminated  by  using  the  fime-solfnr 
wash.  This  wiis  used  in  the  orchard  of  Mn  Rol)ert  Beaston,  at  Tyrone, 
Pa.,  with  excellent  results. 

[Tbe  rnH-4><>(llnp«  will  be  i-ontinti«Hl  in  the  next  imue. — Ed.] 
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In  acTordunce  with  the  provisionH  of  the  (-onBtltiition,  the  Prestdent  baa 
appointi'd  the  followinR  Committee  on  M«'mber8hlp  for  the  year  1910: 
H.  K.  Summers,  Prof.  A.  L.  Qiiaintance  and  F>r.  S.  A.  Forbes. 

K.  P.  Samikkh4»x,  Prestdent. 

A.  F.  lURtiKSH,  Hecrstarj. 
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Proceedinifs  of  the  Ei^fhth  Annual  Meetin^f 
of  Horticultural  Inspectors 

The  eighth  annual  meeting  of  the  Association  of  Horticultural 
Inspectors  was  held  in  the  Copley  Square  Hotel,  Boston,  Mass.,  De- 
cember 27th  and  28th,  1909. 

For  convenience  the  business  transacted  at  the  meeting  will  be  re- 
ported first,  which  will  be  followed  by  the  papers  and  discussions. 

PART   I 

The  meeting  was  called  to  order  by  President  F.  L.  Washburn  at 
2  p.  m.,  Wednesday,  December  27th,  in  the  lecture  hall  at  the  Harvard 
Medical  School.  In  the  absence  of  Secretary  T.  B.  Symons,  the  Presi- 
dent appointed  E.  F.  Hitchings  of  Maine  to  act  as  Secretary  pro  tern, 
A  good  attendance  of  members  of  the  Association  and  visitors  marked 
each  session  of  the  meeting.  Among  the  Inspectors  present  during  the 
meeting  were: 

F.  L.  Washburn,  St  Anthony  Park,  Minn. ;  J.  B.  Smith,  New  Brunswick, 
N.  J.;  H.  E.  Summers,  Ames,  Iowa;  G.  G.  Atwood,  Albany,  N.  Y. ;  Franklin 
Sherman,  Jr.,  Raleigh,  N.  C. ;  N.  E.  Shaw,  Ck)lumbus,  Ohio;  H.  A.  Surface, 
Harrisburg,  Pa.;  E.  B.  Engle,  Harrisburg,  Pa.;  J.  L.  Phillips,  Blacksburg, 
Va. ;  E.  L.  Worsham,  Atlanta,  Ga. ;  P.  J.  Williams,  Auburn,  Ala. ;  L.  R.  Taft, 
Bast  Lansing,  Mich. ;  S.  A.  Forbes,  Urbana,  111. ;  A.  E.  Stene,  Kingston,  R.  I. ; 
J.  E.  Stewart,  Morgantown,  W.  Va. ;  W.  E.  Rumsey,  Morgantown,  W.  Va. ; 
C.  P.  Gillette,  Fort  Collins,  Col.;  T.  J.  Headlee,  Manhattan,  Kan.;  S.  J. 
Hunter,  Lawrence,  Kan.;  E.  F.  Hitchings,  Augusta,  Me.;  L.  M.  Peairs,  Col- 
lege Park,  Md. ;  E.  D.  Sanderson,  Durham,  N.  H. ;  W.  A.  Thomas,  Clemson 
College,  S.  C. ;  W.  E.  Britton,  New  Haven,  Conn.,  and  P.  L.  Huested,  Al- 
bany, N.  Y. 

The  American  Association  of  Nurserymen  was  represented  by 
Messrs.  William  Pitkin  and  Irving  Rouse  of  Rochester,  N.  Y. 

In  opening  the  meeting,  President  Washburn  reviewed  the  work  of 
the  Association  and  pointed  out  the  need  of  more  thorough  organiza- 
tion and  the  desire  of  the  inspectors  that  the  proceedings  of  the  meet- 
ing be  printed. 

These  subjects  were  discussed  by  the  members;  the  matter  of  hav- 
ing a  stenographic  report  of  the  meeting  and  proceedings  printed  was 
referred  to  the  following  committee : 

W.  E.  Britton,  Chairman;  C.  P.  Gillette  and  H.  E.  Summers,  which 
committee  later  reported  as  follows : 

6 
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RBPORT  OF  OOMHITTBB  ON  FUBUSHINO  FROOmDIMM 

Tour  committee  recommends  that  the  Atsodation  liereftfler  mmfiof  a 
stenographer  to  report  the  proceedings  of  the  annual  meeClBg;  aai  thsaa 
proceedings,  after  being  edited  by  the  outgoing  Secretary*  shall  to  prtetsA 
and  distributed  to  members  of  the  Association.  The  expense  iaoorred  for 
such  stenographic  service,  printing,  etc.,  shall  be  met  hgr  an 
levied  pro  rata  on  each  state,  territory  or  Dominion  of  Canada* 
or  desiring  representation  in  the  Association:  provided  that  bgr  nason  eC 
the  law  of  such  state  or  territory  the  ruling  of  boards  of  andlt  prerenCa  thair 
paying  the  assessment  due,  such  deficit  shall  be  apportioned  pro  rata 
the  other  states,  territories  and  Dominion  of  Canada.  The  CUlm  off 
state  or  territory  to  be  able  to  share  its  burden  oi  expense  shall  not 
its  representatives  participating  in  the  meeting. 

W.  B.  BansMi, 
H.  B.  SUM] 

a  p. 

Question  No.  19  on  the  program,  in  regard  to  the  deairmbilitgr  of 
having  a  more  regular  organization,  was  fully  diaeuaied  and  referred 
to  the  following  committee  to  report  at  the  next  annual  meethig: 

Committee  on  Organization:  Messrs.  6.  G.  Atwood,  S.  J.  Hunter, 
H.  A.  Surface,  W.  £.  Bumsey  and  T.  J.  Headlee. 

Mr.  A.  F.  Burgess  read  a  letter  from  the  United  Statee  Cronanl  at 
Belgium  in  regard  to  the  certification  of  imported  nursery  atoek  from 
that  country.  The  letter  was  referred  to  a  committee^  eompoeed  of 
J.  B.  Smith,  chairman ;  G.  G.  Atwod,  S.  A.  Forbee,  which  eommittee 
reported  as  follows : 

REPORT  OF  COMMITTEE 

Your  Committee  on  the  Advisability  of  Securing  Consular  CertiflcatkMl  to 
Foreif^n  Certlflcates  reports  that  in  its  opinion  this  Association  should  HafOr 
any  method  that  would  tend  to  secure  proper  inspection  or  that  would  adi 
to  the  value  of  cortiflcates.  It  feels,  however,  that  the  value  of  a  oartUleale 
diMM^mlK  (irimnrily  uiK>n  the  standing  and  official  position  of  the  IndlTldlial 
makiiiK  thv  inspection,  and  that  no  consular  certification  can  add  to  tHa 
value. 

It  recommends,  therefore,  that  no  action  requiring  consular  oertlfloalkei 
to  inspection  certificates  be  taken. 

J.   B.   SlfRS* 

G.  O.  Arwooa 

S.  A.  PniWi. 
Comaillloa. 

The  report  of  the  Committee  on  General  Principles  goveming  fte 
ARso<*iation  was  Rubmilted  by  Chairman  J.  B.  Smith. 

After  considerable  discussion,  the  following  was  adopted  bgr  fjm 
Association : 
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REPORT  OF  THE  COMMITTEE  ON  GENERAL  PRINCIPLES  GOVERNING 

THE  ASSOCIATION 

1.  The  first  and  principal  duty  of  the  horticultural  Inspector  is  to  his  con- 
stituents, the  farmers  and  fruit  growers  of  his  state. 

2.  Inspection,  quarantine  and  similar  laws  are  passed  for  the  protection 
of  these  interests,  and  so  far  as  the  inspector  is  charged  with  the  enforce- 
ment of  the  laws  he  must  keep  in  mind  always  their  purpose,  no  matter 
what  the  effect  may  be  on  other  interests. 

3.  The  inspector  owes  the  nurserymen  whose  stock  he  inspects  fair  treat- 
ment and  all  the  consideration  that  the  law  allows  him  to  accord,  but 
nothing  else. 

4.  The  inspection  laws,  although  meant  primarily  to  protect  the  horticul- 
tural and  agricultural  interests,  are  not  intended  to  injure  the  nursery 
interests,  and  they  should  never  be  made  to  bear  any  more  severely  upon 
growers  of  stock  than  is  absolutely  necessary. 

5.  Between  the  honest  nurseryman  and  the  inspector  there  should  be 
cooperation  and  an  attitude  of  helpful  interest  on  the  part  of  the  former. 

6.  The  dishonest  nurseryman,  or  one  who  wishes  to  dispose  of  question- 
able stock  to  avoid  loss,  deserves  no  consideration  whatever. 

7.  The  Association  of  Horticultural  Inspectors  is  a  voluntary  one,  and  its 
members  are  bound  by  none  of  the  actions  taken  at  the  meetings  except  as 
they  approve  themselves  to  their  Judgment. 

8.  The  relation  between  the  members  is  that  of  colleagues  or  comrades 
engaged  in  efforts  to  the  same  end,  under  different  conditions,  seeking  mutual 
help  and  information,  by  free  conference  at  the  meetings. 

9.  As  colleagues,  each  member  owes  to  every  other  member  frankness, 
honesty  and  a  belief  that  every  man  is  doing  the  best  he  can  under  his 
circumstances,  and  that  his  certificates  are  honestly  given,  and  state  facts 
correctly. 

10.  Each  member  recognizes  the  possibility  of  error  in  his  own  work  and 
in  that  of  others,  and  recognizes  also  that  the  receipt  of  a  parcel  of  infested 
stock  bearing  a  certificate  is  not  necessarily  evidence  of  either  carelessness 
or  lack  of  proper  system  on  the  part  of  the  inspector  whose  certificate  is 
attached. 

11.  Each  member,  whenever  he  gets  track  of  a  parcel  of  infested  stock 
bearing  the  certificate  of  a  fellow  member,  owes  it  to  that  fellow  member 
to  notify  him  immediately  of  all  the  facts  in  the  case,  that  an  investigation 
may  be  made  by  the  inspector  concerned  and  a  continued  misuse  of  his  cer- 
tificate prevented. 

12.  Whenever  any  inspector  has  reason  to  believe  that  any  nurseryman 
in  his  state  is  willing  to  run  risks  of  shipping  stock  not  suitable  for  inter- 
state trade  into  another  state,  it  is  his  duty  to  warn  the  inspectors  of  neigh- 
boring states  into  which  he  has  reason  to  believe  stock  may  be  sent,  that 
stock  from  such  nursery  is  open  to  suspicion. 

13.  It  is  the  duty  of  every  member  of  this  Association  to  answer  frankly 
and  freely  every  question  asked  by  a  fellow  member  concerning  nurseries  or 
other  conditions  in  his  state,  and  it  is  the  duty  of  the  member  so  informed 
to  consider  this  information  as  confidential  and  not  for  publication. 

14.  In  case  at  any  time  a  certificate  be  withdrawn  or  a  nurseryman  hold- 
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Ing  a  certificate  be  detected  In  dithooeet  or  qoestlciiable  practice.  noUoe  oC 
such  withdrawal  shall  be  at  once  sent  to  trerj  other  Inspector  wltUn  tte 
region  where  such  nurseryman  is  known  to  trade*  and  notice  of  audi  dis- 
honest or  questionable  practice  shall  be  giren  to  all  Inspectom  In  stntea 
likely  to  be  affected  by  such  practices. 

15.  In  this  Association  the  rule  that  should  goven  all  membert  la.  Do  nnto 
the  others  as  you  would  that  the  others  should  do  unto  you. 

JoHR  R  Smni, 
H.  T.  FcanAiA 

AVON   NKL805,' 
F.  L.  WASHBUaX. 

OommUtiee, 

m 

The  following  resolution,  offered  by  Mr.  J.  L.  Phillips,  was  endorsed 

by  the  Association : 

Resolved,  That  no  certificate  should  be  used  on  any  nmseiy  stock 
that  is  infested  with  San  Joe^  scale,  badly  deformed  by  Wooly  aphis 
or  diseased  with  Cniwn  gall. 

In  concluding  the  discussion  of  question  three  on  the  program,  Mr. 
T.  J.  Ileadlec  moved  that  a  committee  of  three  be  appointed  by  the 
chairman  to  investigate  the  different  means  of  treatment  of  infested 
nursery  sto(*k  in  different  states,  and  to  recommend  to  inspectors  a 
tentative  niethful  of  proeedure  by  which  infested  nurseries  are  to  be 
handled,  also  methods  of  treatment  of  imported  nursery  stock. 

The  ehaimian  ap]M»inted  Mr.  Franklin  Shennan,  Jr.,  E.  L.  Wor- 
.shaiii  and  J.  L.  IMiilliit.'i. 

The  roniiiiittee  on  National  lie^rislation,  through  Professor  Sander- 
son, reported  a  propnst'd  l»ilP  whieh  had  l>een  agreed  upon  at  a  con- 
ferrne«*  with  the  rrpnsmtatives  of  the  Nurserymen's  ^Vssociation  and 
the  ehaimian  an«.l  siini«'  niemlHi*s  of  the  Committee  of  the  Pomoh>gical 
Sofirty  tn  ennsi<i«'r  this  matter.  The  principles  of  the  bill  were  en- 
(inrsiMl  l>v  tile  .VssiM-iiitiiin.  and  it  was  moved  and  carried  that  the 
('Iiainiiiin  appoint  a  f-iiinniittee  t(»  make  such  ehanfre^  as  may  seem 
ntrrssjirv:  thf  iMiniiniit«'«*  to  eonf«T  with  the  eommittees  of  Ameriean 
Niirsrryniiii's  .\ssnriati«»n  and  Ameriean  Poniolojjrical  Society,  re- 
sprrtivt  ly.  iiui\  !ii;ik«-  ♦■v»n    rlTnrt  to  liavf  the  sanii*  passi^d  by  Con- 

Till*   iliairman   app«»int««l    M«nmn    T     I»    Synu»n>.    K.   L.   Worshani 
ami  <i.  <f    AtWfMul 
'i*lii'  si>Ii-i*ti<»Ti  of  otlircrs  t'fir  thi*  «-n5nin(r  yt>ar  resulted  in  the  le-ele^ 

'A  eiipy  of  the  rev  i<««>«I   h'\]\  Will   Im*  |iiihli*>hi<i|   ill  a  stlbM-iinoitt    iSSUe  Of  tbs 
Jm  K.N  ak 
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tion  of  the  present  ones :  F.  L.  Washburn,  St.  Anthony  Park,  Minn., 
President;  T.  B.  Symons,  College  Park,  Maryland,  Secretary. 

The  following  resolution  offered  by  the  Secretary  was  endorsed  by 
the  Association  : 

Resolved,  That  this  Association  hold  at  least  three  sessions  at  its 
annual  meetings,  such  sessions  to  be  arranged  with  as  little  interfer- 
ence with  allied  associations  as  possible. 

There  being  no  further  business,  the  meeting  adjourned. 

Note:  The  Secretary  desires  to  express- his  appreciation  to  Mr.  E.  F. 
Hitchings  for  his  kindness  in  making  notes  of  the  meeting  prior  to 
his  arrival. 


PART  II 


President  F.  L.  Washburn,  in  opening  the  session  of  the  meeting 
Monday  afternoon,  made  the  following  remarks: 

THE  WORK  OF  THE  ASSOCIATION  OF  HORTI- 
CULTURAL INSPECTORS 

By  F.  L.  Washburn,  8t,  Anthony  Park,  Minn. 

Gentlemen  :  What  I  have  to  say  is  hardly  to  be  dignified  with  the 
name  of  an  address,  but  rather  an  appeal  to  the  members  of  the  Asso- 
ciation to  stand  together  as  a  unit  in  endeavoring  to  perfect  inspec- 
tion laws  and  other  conditions  of  inspection  which  tend  to  promote 
the  best  interests  of  good  horticulture  in  the  United  States. 

You  will  join  me,  I  am  sure,  in  complimenting  our  Secretary  upon 
his  enthusiasm  and  upon  the  faithful  discharge  of  his  duties  during 
the  last  year,  and  also  upon  his  location,  so  near  the  center  that  it 
affords  him  additional  advantages  in  forwarding  the  work. 

The  growth  and  importance  of  this  work,  the  need  of  better  organ- 
ization and  better  financial  facilities,  is  perhaps  the  most  important 
question  before  us  at  this  meeting. 

An  impetus  to  our  work  has  arisen  in  the  danger  contained  in  im- 
ported stock,  and  the  additional  work  put  upon  the  inspectors  in  the 
various  states  on  this  account  is  no  mean  factor.  When  as  inspector 
for  Minnesota  I  was  asked  to  look  after  this  stock,  I  had  no  concep- 
tion of  the  amount  of  foreign  material  shipped  into  my  own  state,  and 
have  been  astonished  at  the  enormous  number  of  plants  brought  into 
Minnesota  from  Holland  and  France  in  some  instances,  like  the  box- 
elder,  for  instance,  trees  which  are  commonly  raised  in  our  state,  but 
which  nurserymen  find  it  cheaper  to  buy  in  Holland  than  to  raise 
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at  home.  The  indifference  of  florists  and  nurserymen  in  connection 
with  this  necessary  inspection  of  foreign  stock  is  to  be  deplored,  and 
there  certainly  is  need  of  a  clause  in  the  law,  if  we  have  a  Federal 
inspection  law  governing  importations,  obliging  these  parties  in  the 
interest  of  the  welfare  of  horticulture,  to  notify  their  various  inspec* 
tors  of  the  arrival  of  foreign  stock  which  has  not  previously  been  in- 
spected in  this  country.  While  I  believe  we,  as  inspeetors,  are  not  at 
all  unanimous  in  desiring  uniform  inspection  laws  throu^ont  the 
country,  nevertheless  if  it  were  possible  to  have  Federal  laws  support- 
ing this  body  in  its  resolutions,  and  its  members  in  their  work  in  their 
various  states,  I  believe  it  would  add  dignity  to  the  work  and  relieve  us 
of  much  embarrassment.  It  is  almost  impossible,  with  the  busine« 
interests  in  a  state  so  antagonistic  to  progress  along  theae  lines,  to 
pass  state  laws  stringent  enough  to  fit  the  needs  of  the  situation. 

Closely  allied  to  the  need  of  strengthening  our  work  and  our  posi- 
tion in  the  various  states  is  the  demand  for  publishing  the  proceed- 
ings of  our  meetings.  This  csIIh  for  money :  not  much,  however.  At 
the  suggestion  of  our  Secretary  I  sent  out  circular  letters  to  all  of  the 
inspectors,  asking  them  if  their  departments  or  their  various  boards 
of  control  would  countenance  an  annual  assessment  to  this  end,  and  it 
\va.s  witli  pleasure  that  I  learned  from  many  that  they  can  promise  this 
finaiu'iul  support.  Almost  all  of  them  from  whom  I  have  heard  say 
tht*y  nrv  (|uite  [)08itive  their  various  boards  will  allow  it,  and  some  give 
positive  sissuraiices  to  this  end.  I  trust  there  are  many  here  from 
whom  1  have  not  heard  who  are  attending  the  meeting  with  the  sanaa 
favorable  answer  to  the  proposition. 

There  are  various  points  in  connection  with  the  work  upon  whidi 
I  feel  keenly,  and  which  I  should  like  to  discuss,  but  our  program  ia 
a  long  oiu\  and  the.se  vari(»u8  i>oints  I  have  in  mind  are  either  on  the 
list  oi*  sulgeets  for  di.seussion,  or  will  eonie  up  naturally  in  the  remarks 
follow  in  jr  the  various  papers  to  l)e  pn*.sented. 

Kaeh  and  all  (»f  us  eonie  in  eoiitaet  more  or  less  with  the  apathy 
or  inditTereiKM*  on  the  part  of  nurser^'men,  until  their  buainesB  is 
afT«'ettMl.  I  vi'iitun*  to  a.s.sert  that  if  a  copy  of  our  program  were  sent 
liy  I'aeh  on**  of  you  to  each  of  ynur  constituents,  askiu}?  for  some  com- 
ment, or  snnie  su^'^i*sti«)ns  to  Im*  presented  u*  the  meeting,  that  a  veiy 
small  fnn*tion  t»f  your  nui*s«rymen  wouhl  take  the  trouble  to  reply. 
Now.  1  lielicve  if  we  had  Kfderal  authority  liehind  u.s.  not  in  tho 
matter  of  uniform  laws  n^u'artlin^  fumivration  and  other  details  not 
dt-manded  l>y  every  state,  hut  uniform  laws  n*K"lutinif  our  relations 
U*  the  nurs4*rymen.  and  the  relations  of  the  nurserymen  to  us,  this 
evil  in  a  measure  would  be  correlated. 
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It  is  reported  that  the  American  Association  for  the  Advancement 
of  Science  meets  in  Minneapolis  in  the  winter  of  1910,  and  I  suppose 
that  this  Association  will  also  meet  there.  If  it  is  definitely  decided 
that  such  be  the  case,  you  nmst  remember  that  you  are  coming  into 
a  cold  country,  though  a  beautiful  one,  and  I  wish  to  assure  you  that 
although  the  temperature  is  low,  the  hearts  of  the  people  are  warm, 
and  we  will  do  all  we  can  to  make  you  feel  at  home,  and  to  repay  you 
for  the  journey. 


A  discussion  of  the  points  suggested  in  these  remarks  is  noted  in 
Part  I. 
A  paper  was  presented  by  Mr.  G.  G.  Atwood. 

BROWN-TAIL  MOTH  ON  IMPORTED  NURSERY  STOCK 

By  G.  G.  Atwood,  Albany,  N.  Y. 

On  the  1st  of  January,  1909,  information  came  to  the  Department 
of  Agriculture  in  Albany  that  brown-tail  moths  in  the  usual  winter 
form  of  nests  had  been  found  in  a  recent  importation  of  nursery  stocks 
from  France.  The  great  importance  of  this  discovery  was  at  once 
appreciated  by  the  Commissioner  of  Agriculture,  who  by  statute  is 
charged  with  the  responsibility  of  preventing  the  introduction  of 
** dangerously  injurious  insect  pests'*  into  the  State  of  New  York.  We 
knew  that  extensive  importations  from  France  and  other  countries 
were  due  to  arrive  during  the  months  of  January,  February  and 
March,  and  furthermore  that  the  millions  of  stocks  and  seedlings 
were  for  planting  in  nearly  every  nursery  in  the  state.  A  circular  of 
information  calling  attention  to  the  conditions  confronting  us  was 
distributed  to  all  our  nurserymen  and  planters  and  they  were  directed 
to  notify  the  Department  of  the  arrival  of  any  importations  of  stock 
from  abroad  and  requested  to  hold  all  boxes  unopened  until  an  inspec- 
tor of  the  Horticultural  Bureau  could  be  present.  Fortunately,  we 
had  for  years  previous  a  requirement  of  law  by  which  transportation 
companies  bringing  nursery  stock  into  the  state  must  notify  the  De- 
partment of  their  having  in  their  possession  any  such  shipments  and 
giving  names  and  addresses  of  consignors  and  consignees,  together 
with  such  other  information  as  might  be  required.  Special  requests 
were  at  once  made  of  the  sixty  odd  transportation  companies  to  heed 
the  letter  of  the  law. 

We  further  asked  and  received  the  cooperation  of  Custom  House 
brokers,  securing  from  them  much  information,  particularly  in  refer- 
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ence  to  boxes  imported,  names  of  consigiiees,  number  of  boxes,  names 
of  transportation  companies  receiving  .the  boxes,  and  dates. 

By  direction  of  the  United  States  Secretary  of  the  Treasury,  Col- 
lectors of  Customs  in  the  eight  ports  of  entry  within  the  state  were 
authorized  to  give  our  Department  of  Agriculture  the  information 
required  to  enable  us  to  locate  importations  and  their  destination.  By 
courtesy  of  the  Naval  Officer  in  New  York  City,  where  the  bulk  of 
importations  were  cleared,  we  were  permitted  to  place  an  agent  who 
copied  such  portions  of  every  manifest  for  our  use  as  needed. 

The  Department  had  a  dozen  trained  inspectors  available,  to  whom 
additional  help  was  given  as  required.  All  were  placed  in  sharp  com- 
munication to  facilitate  inspections  and  avoid  delay  and  exposure  to 
siedlings. 

Our  inspectors  were  directed  to  locate  and  bum  at  once  all  nests  of 
brown-tail  moths  found.  No  one  was  permitted  to  save,  handle  or 
give  away  any  specimen  nests.  Boxes  in  which  nests  were  actually 
found  were  at  once  burned,  together  witli  all  moss,  packing  mate- 
rials and  linings.  Subsequent  examinations  of  ail  cellars  and  shops 
wh(*re  imported  stock  was  handled  were  made  and  all  trimmings  were 
can^fiilly  collected  and  burned.  Early  in  the  month  of  January  we 
found  that  wherever  infested  stock  was  unpacked  in  a  warm  room 
the  lanoi  would  leave  their  nests  and  not  return  as  they  do  in  the 
o))(n.  Tin y  would  sm)n  cover  themselves  with  their  silken  threads 
whiTfVrr  thev  found  lodtrinrnt. 

To  (iisiHivt-r  jiiid  burn  all  ne^ts  reciuired  a  very  ean^fnl  seedling  to 
si'tMllini:  insprrtioii.  rsprcially  with  hranehed  or  bushy  plants.  Even 
tlif  root.s  nr.Mlrd  to  lie  rarefully  examined  for  any  ne«t  or  portion  of 
nests  tli.-tt  iiiiirht  liavt*  Imm'ii  torn  ofT  and  dropped  into  them.  The  cus- 
tom of  p«M4'kiriL''  sit-dliiiL's  not  tifd  in  hundlfs  placed  tops  and  roots  in 
lavi  rs  r.-in^'  <i  a  fiisiri)>uti'»ii  of  n«*sts  throu<rli  the  boxes  containing  from 
::.<HM»  In  iri.niMP  s. .  illin-js  i;i.-Il  All  siH'ii  insjMM'iinn  was  comparatively 
siiiip!«-.  Miiiil  v\i-  ]i-,-irn<<i  tli*-  liaMis  of  ih<*  csrapiMl  (*aterpillar8,  after 
\\hi<-ii   ;iri    iiii'li    !••   in<'li    iii^^piM'tion    \\a.s   pursutMt.     At   this  Stage,  of 

CI. Ills.',  ••.irrfnl  fuiMiL'aliMii  i.f  all  sior|<  with  hxdi yanie  acid  gas  ap- 

p>  iif-'-d  t'i-:i>siii|i'.  Imm  to  iiir 'li^appoinitih-iit  we  found  that  the  use  of  s 
f<'!iiiii!.i  ••!'  fiMjr  "T  tivi-  lirpjts  >u.-h  sMiii-jili  a^  is  used  for  San  Josfi 
va'.i  .  u;:!:  i-if:-' t  irni- i-xposii?-.  .  w.in  ifjifVt  <t  in  f.  'IMit- you  ni;  larvic  were 
r  "T  ;ill  }  Ii>  •!  With  inon-  tiiih-  .irni  riiari\  tiM>r*t- •  \)>i-riin4'rit.s  we  do  not 
liini   \il    ihat    furni'-'aliiiu   i-aii   l.i-  ri-lii-d  «•[!       Al!   ^iMck   from  boxes  in 

\\}i!<'h  n-^N  wi'tr  I'liiind  u<  r niind  (lip]Md  |ii  iniM-iliIf  nil  at  |>ortioils 

of  1  i.f  i.il  !m  l*o  of  uati-!".  This  prM\«'il  rlTn-tivt'.  and  if  a  weaker  miz- 
tUFi-  Would  ai'<-niiipli>li  ihi-  d'sip'd  PMilts  wr  *«houltl  likf  to  know  it. 
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In  the  mass  of  reported  shipments  that  came  to  our  office  while  we 
were  receiving  daily  reports  of  the  discovery  of  a  large  number  of 
insects  by  our  inspectors,  we  at  the  same  time  had  knowledge  of  large 
shipments  of  imported  stock  to  nearly  every  statfe  in  the  Union  and  to 
the  Dominion  of  Canada. 

Certainly  we  could  not  permit  the  establishment  of  brown-tail  to 
the  southwest  and  north  "of  us.  Therefore,  in  accordance  with  the 
usual  custom  of  the  members  of  this  Association — the  American  Asso> 
ciation  of  Official  Horticultural  Inspectors — ^we  sent  a  statement  of 
our  findings  to  each  inspector  in  the  States  and  the  Dominion,  and 
also  called  attention  to  the  apparent  inefficiency  of  fumigation  to 
destroy  the  tiny  brown-tails. 

This  statement  of  information  was  followed  by  a  prompt  report  to 
each  state  inspector  on  this  continent  of  all  shipments  that  our  system 
gave  us  knowledge  of.  We  have  received  from  our  correspondents 
candid  acknowledgments  and  rejoice  in  the  generous  statements  made 
by  some  that  but  for  such  reports  as  we  were  pleased  to  make  them 
and  the  further  caution  relative  to  ineffective  fumigation,  we  had 
undoubtedly  been  the  cause  of  a  successful  control  of  the  pest  and 
possibly  prevented  the  foothold  it  might  have  secured  in  a  vast  area 
of  territory  not  yet  infested. 

The  unprecedented  import  of  brown-tails  in  the  spring  shipments 
of  1909  gave  a  fine  opportunity  to  at  the  same  time  discover,  if 
present,  other  pests,  but  there  was  little  of  importance  found — I 
believe  only  a  cluster  or  two  of  the  eggs  of  the  gypsy  moth  in  a  ship- 
ment to  a  sister  state. 

All  plantings  of  foreign  stocks  or  seedlings  made  in  New  York  State 
have  been  carefully  inspected  for  nests  of  brown-tail  moths,  and 
nowhere  have  we  found  that  a  single  one  has  escaped  our  inspectors' 
diligence. 

The  finding  of  brown-tails  in  importations  of  nursery  stock  to  New 
York  in  the  spring  of  1909  seems  without  precedent.  One  would  think 
that  having  such  a  conspicuous  nest  that  if  seedlings  bearing  them 
had  been  brought  here  within  the  past  forty  years  that  some  of  the 
nurserymen  or  some  of  tteir  many  men  who  trim  the  seedlings  leis- 
urely in  a  warm,  light  shop  one  by  one,  in  winter  would  have  recol- 
lection of  having  seen  such  nests  as  cover  this  pest,  but  only  one  such 
case  has  come  to  light  as  a  result  of  much  inquiry,  and  in  that  case  the 
identification  is  not  conclusive. 

Parenthetically  I  wish  to  digress  from  a  strict  adherence  to  my 
subject  and  speak  of  the  only  case  of  a  brown-tail  infestation  that  we 
had  during  the  year.    To  a  large  private  estate  in  Westchester  County 
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a  carload  of  crate^^  was  shipped  late  in  fhe  fall  of  1906  from  an 
eastern  state.  All  the  trees  were  heeled  in  over  winter.  In  the  spring 
the  trees  were  planted  in  gronps  of  12  to  15  trees  in  an  area  of  about 
1^4  acres.  Later,  about  the  time  brown-tails  pass  to  the  pupe,  17 
caterpillars  were  found.  It  was  then  too  late  to  spray  with  arsenical 
X>oi8on8,  as  feeding  had  ceased.  We  had  no  knowledge  as  tohow  many 
insects  were  present,  but  our  only  course  to  pursue  was  to  destroy 
the  pupte  wherever  they  might  be  and  at  the  same  time  save  the  vain- 
able  thorns  and  the  large  shade  trees  nearby. 

Following  thorough  inspection,  all  trees  were  sprayed  two  or  three 
times  with  oil  emulsions.  The  cultivated  land  and  the  heavy  sod  land 
(after  the  grass  was  cut,  oiled  and  burned)  was  burned  over  with 
eyclone  spray.  Sixty  or  seventy  barrels  of  crude  oil  were  forced 
through  suitable  nozzles  and  the  oil  ignited  at  the  end  of  the  nonle. 
The  sod  was  burned  black  and  the  cultivated  part  was  rolled  and 
reburned.  Some  portions  had  three  burnings.  Entire  success  seems  to 
have  rewarded  us,  as  acetylene  gas  trap  lanterns  kept  going  for  ten 
nights  at  the  right  time  for  moths  to  fly  caught  no  brown-tails,  and 
subsequent  inspection  revealed  no  moths  or  nests  to  date. 

The  state  Legislature  in  April  saw  fit  to  amend  our  horticultural- 
inspection  law  when  their  attention  was  called  to  the  possibility  of 
brown-tail  and  gypsy  moths  becoming  established  in  the  state.  Suffi- 
ci(*nt  appn)priations  were  provided,  and  the  Commissioner  of  Agri- 
culture was  authorizt'd  to  issue  such  orders  as  in  his  judgment  were 
nri't'ssjiry  tn  cnntrol  in  any  eniergi»ncy. 

No  Im)x  (ir  paeka^e  of  nursery  stock  brought  into  the  state  can  be 
opctKMl  without  first  obtaining  consent  of  the  Commissioner.  Custom 
House  hrokri-s  and  inipoHt^rs  are  required  to  n^gister  their  names  and 
addresses  in  the  Dt^partnient  office.  They  and  transportation  com- 
panies f?iv<'  siu'h  information  us  the  Conunissioner  shall  from  time  to 
tiinr  re<|uirr. 

I^ast  spriiifiT  eustoni  house  brokers  wen*  courteous  and  gave  us  lists 
4»f  nearly  all  of  their  importations  for  this  and  other  states,  but  now 
with  a  law  to  requin'  iiif«»nnatioti  th(*y  hold,  and  justly  so,  that  W9 
are  rntitlrd  to  iiifnniiatioTi  only  n*lative  to  st«>ek  for  New  York  State. 

The  folliiwiuL'  is  a  siui unary  of  \\\r  work  performed  on  imported 
liurst-rv  stnek  : 
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NUMBBB  OP  SHIPMBirra  AND  BOZB8  BBPOBTBD  BY  THIS  DBPABTMBIfT  TO  OTHBB  BTATBS 


State. 


No.  of 
shipments. 


No.  of 
boxes. 


Stole. 


No.  of 
shipments. 


No.  of 
boxes. 


Alabama 

California 

Colorado 

Connectioat... 

Georgia 

Idaho 

lUinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Loaisiana 

Maryland 

Massachusetts 

Michigan 

Minnesoto..  .. 
Mississippi.... 

Missouri 

Montana 


1 
6 

22 
1 
6 

67 
6 

11 
9 
6 
2 
9 

48 

24 
8 
1 
9 
2 


18 

7 

209  and 
28  pokgs. 
2 


728  and 
12  tubs 
89 

62 

80 

88 

7 

110 

287  and 
100  trees 
87 

48 

1 
26 

4 


Nebraska 

New  Hampshire.  . 

New  Jersey 

New  Mexico 

North  Carolina .... 

Ohio 

Oregon 

Pennsylyania 

Rhode  Island 

South  Dakoto 

Tennessee 

Texas 

Vermont 

Virginia 

Washington 

West  Virginia 

Wisconsin 

Canada 

Washington,  D.  C . 


4 
1 
111 
1 
1 

66 
2 

66 

16 
1 
4 
2 
2 
2 
4 
2 
6 

28 
8 


629 


9 

1 

8842  and 
126  tubs 

4 


284  and 
12  tubs 
2 

494  and 
6  tubs 
66 

7 
11 
11 

8 

2 
18 

8 

16 

212 

9 


6677 
Pkgs.  288 


boxes  229  bales 

Boxes  burned,  707.    Bales  burned,  2. 


NBW  YOBK 

Number  of  shipments,  860. 
88  bundles 


186  tubs 
7,000  nests  destroyed. 


121  basketo 
Totol,  4666 


We  are  nearly  all  of  us  under  obligations  to  Doctor  Howard  for 
reports  on  shipments  of  imported  stock.  If  the  importations  this 
winter  prove  to  be  free  or  partly  free  from  brown-tails  it  will  be  largely 
the  result  of  his  visit  to  the  entomologists  in  France. 

No  brown-tails  were  found  on  any  stock  except  that  grown  in 
Prance. 

We  have  inspected  this  fall  hundreds  of  shipments  from  (Jermany, 
England  and  Holland  and  a  very  few  from  France  and  no  pests  have 
been  reported.  The  bulk  of  stock  used  by  our  nurserymen  for  bud- 
ding come  from  Prance,  and  most  of  it  is  received  in  the  first  three 
months  of  the  year. 

We  are  seemingly  as  ready  for  the  work  as  is  possible  and  shall 
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attack  it  with  the  hope  of  successfully  delaying  the  establishment  of 
the  two  dreaded  pests  in  New  York  State.* 


Considerable  di^eiission  followed  this  interesting  paper  by  Mr. 
Atwood.  ]Mauy  members  present  expressed  their  obligations  to  Dr. 
L.  ().  Howard  and  Mr.  6.  6.  Atwood  for  their  great  aid  in  notifying 
inspectors  throughout  the  countr>'  of  the  arrival  of  shipments  of 
imported  stock  to  its  destination. 

Doctor  Howard  was  asked  to  state  the  conditions  as  he  observed 
them  in  Europe  this  past  summer,  and  a  brief  of  his  remarks  follows: 

EUROPEAN    CONDITIONS    AS    AFFECTING    IMPORTED 

NURSERY    STOCK 

\\y  L.  O.  IIowAKi).   WaMhimjton,  />.  C. 
(SuiiiiiKiry  of  reiimrks) 

Doctor  Howard  n'ferred  l)rietiy  to  the  bill  introduced  at  the  last 
wssitm  of  Congress  reparding  the  inspection  of  imported  nursery 
stock,  and  stated  that  during  a  trip  to  Europe  in  June  last  he  had,  at 
the  re<juest  of  the  chairman  of  the  Committee  on  Agriculture  of  the 
Ifouse  of  Hepivscntatives.  made  a  cursor^'  study  of  the  methods  of 
gn>wiiijr  nursery  .stoek  for  exportation  to  Ameriea  in  ci»rtain  localities 
in  Knropr.  Hi*  .satisfied,  liiiiiself  that  tlic  eonditi<ms  in  Holland  are 
r\iTll«*ni  ;trni  lh;it  tlif  ins|MM'ti<»n  errtilieali's  issued  by  Professor 
Hit /•■in:  I  l»MN  :iii(i  his  assistants  can  bf  n*lied  upon  so  far  as  any  inspec- 
tion <*ertiticai«-s  ran  Im*  n'licd  npon.  lit*  found  in  France  that  condi- 
tidiis  Uiii'  hail.  Niirs»'r\  st«M*k  wjls  irrown  in  eertain  places  quite 
tn  ihf  Im.hI.  !•>  I  if  wimmIs  and  nf  nrjrlertrd  rdjrfs.  upon  whieh  he  found 
]ar\:i'  'if  tin  in'nwnlail  riiotli.  Ilir  L'vpsy  niotli.  of  two  species  of 
y/»//*/*/i"/i/i  nhi,  .iriil  iiilirr-  mjurinus  insiM'ts  n«»t  yt*t  intr«Kluced  into 
til*  I  niti<i  Stati-s.  Ill-  fiiiiiiii  thai  thf  funditinns  under  which 
rrf  iti.;i;.  N  ha\f  ln't-n  'jivt-n  h«Ti'tMt'niT  in  FraiM'f  w«'re  such  as  tO 
liii'i-r-  thiv  ••••rtiiiratts  nnnliahh-.  Iji-  (Irsrriliid  an  interview  with 
ih.  h^pi'Mir  iif  ALM-i'Mihuii-  i-r  Kranrr.  MMn>ii-ur  Vassilien\  and  stated 
lh.!i  ih<  lalt«-i-  had  pi'tinii.^i  «l  hini  !••  rstalilish  a1  mw*'  a  ^)V(*mmental 
i;.|...-i  ■■!.  s,i'\u'.-  in  that  •■.•ui;i!-\  immI't  thf  Ministry  of  Agriculture 
u'li  h  \' •  lid  •■Im!'!'-  lh«-  i^Niiiri,:  nt"  siji-h  i-t  rt  i!ii"alfN  as  \M»uId  ifuaranteo 
tr-'il-'iii  frMjii  insii-t  p.-^K  in  a  ^iitiN|"ariury  niannrr.  Tl lis  service,  it 
V  .IN    stall  d.    wiiuld    hi     pla«*«»l    Mn«i«  r-    thi-    ihr-rt-irship    nf    |)r.    Paul 

I.:ir:;i*  iiiMnln-rs  «>f  ln'nw a  t:i!l  intifli  iii'*-t^  nn-  \»-.}\i:  riiiiml  in  shlpinents  now 
iUT.x.ii;.'  fpiMii  IiJiiH*'.     .hiiniiirv  L".'.  I'.M^'. 
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Marchal,  who  will  be  empowered  to  select  his  own  inspectors.  The 
speaker  described  a  subsequent  visit  to  England,  where  he  inter- 
viewed members  of  the  Council  of  the  National  Horticultural  Trades 
Association  of  Great  Britain  and  Ireland  and  also  officials  of  the  Board 
of  Agriculture,  and  expressed  the  opinion  that  a  governmental  inspec- 
tion system  will  shortly  be  started  in  England.  While  admitting  that 
it  is  hardly  to  be  expected  that  any  inspection  system  will  be  abso- 
lutely perfect  and  thoroughly  competent,  an  honest  system  will  un- 
doubtedly greatly  reduce  the  number  of  injurious  insects  which  can 
be  imported  into  this  country  on  mirsery  stock,  and  will,  therefore, 
reduce  the  labor  of  inspection  on  this  side.  The  remarks  were  illus- 
trated by  a  series  of  enlarged  photographs. 


Evening  Session,  December  26ih,  1909. 

President  Washburn  presiding. 

The  following  paper  was  read  by  Mr,  N.  E.  Shaw,  '/Increasing  the 
Demand  for  Orchard  Inspection*': 

INCREASING   THE    DEMAND    FOR    ORCHARD    INSPEC- 
TION 

By  N.  E.  Shaw,  Columbus,  Ohio 

In  addition  to  the  annual  inspection  of  nurseries,  the  Ohio  law  pro- 
vides for  the  free  inspection  of  any  orchard  in  the  state  on  petition 
by  the  owner  or  lessee  of  such  premises,  or  of  any  orchard  in  danger- 
ous proximity  thereto. 

The  immensity  of  the  nursery  business  in  Ohio,  and  the  inspection 
duties  involved,  in  properly  safeguarding  purchasers  of  this  stock, 
usually  requires  the  entire  time  of  the  inspection  force  for  about 
eight  months  of  the  year.  As  about  two  thirds  of  all  stock  grown  in 
the  state  is  shipped  to  other  states,  the  majority  of  the  benefits  of  our 
inspection  do  not  fall  to  Ohio  orchardists. 

Vast  quantities  of  stock  enter  Ohio  from  outside  sources,  and  from 
certain  quarters  stock  infested  with  San  Jose  scale  has  been  repeatedly 
received.  Practically  every  county  in  the  state  has  an  outbreak  of  this 
insect,  and  in  a  number  of  counties  the  infestation  is  general.  The 
attack  of  San  Jos6  scale  and  other  orchard  pests,  together  with  gen- 
eral neglect,  has  brought  family  orchards  throughout  the  state  into 
a  deplorable  condition.  The  commercial  orchardist  is  alert  for  any 
pest  which  may  hinder  the  proper  development  of  his  product  and 
needs  but  occasional  assistance  from  us.     It  is  the  family  orchard 
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which  has  been  neglected,  and  in  order  to  encourage  better  care  of 
these  places  we  have  attempted  to  enlarge  our  inspection  operations. 

In  view  of  the  fact  that  inspections  of  sach  properties,  and  adviee 
relative  to  their  treatment,  are  made  entirely  free  of  charge,  it  has 
been  a  source  of  wonderment  why  more  advantage  has  not  been  taken 
of  this  privilege.  Until  the  present  year  an  average  of  about  one 
hundred  petitions  were  received  yearly,  and  these  came  largely  from 
commercial  orchardists,  and  from  nurserymen  for  the  purpose  of 
having  adjacent  places  properly  treated.  Careful  inquiry  into  the 
matter  has  revealed  the  fact  that  many  farmers,  who  do  not  pay  paiv 
ticular  attention  to  horticultural  affairs,  were  not  aware  that  such 
inspections  are  made  free  of  charge,  while  many  feared  that  whole- 
sale destruction  of  trees  followed  these  examinations.  Unsempulous 
fruit  tree  agents  have  largely  been  responsible  for  the  latter  impres- 
sion, as  such  parties  often  wished  to  avoid,  as  far  as  possible,  an 
examination  of  the  stock  sold  by  them. 

A  general  inspection  of  the  orchards  of  the  state  is  out  of  the  ques- 
tion with  the  present  funds  available  for  this  work.  If,  however,  we 
can  make  the  demand  for  orchard  inspection  insistent  cnou^,  we  feel 
sure  that  our  legislature  will  be  induced  to  provide  ample  funds  so 
that  sufficient  aid  may  be  given  to  all  who  desire  to  produce  better 
tnH*s  and  better  fruit.  To  this  end  efforts  have  been  made  to  place 
these  opportunities  before  as  many  farmers  of  the  state  as  possible. 

County  infirmaries  of  Ohio  are  usually  provided  with  fair-sised 
orchards.  Arranirements  were  made  during  the  present  year  to  hold 
s[)rayin^  demonstrations  at  these  places.  The  meetings  were  well 
ailveitised  through  county  papers  and  mailing  lists,  and  the  orchards 
l>ein^  ecnt rally  located  a  lar<re  attendance  wa^  invariably  secured.  A 
earefnl  inspection  of  the  orchards  was  made  and  different  pesti 
pointed  out.  Several  trees  were  properly  pruned,  young  ones  being 
8iiai»c(l  in  the  way  they  should  ^row  and  old,  large  ones  reduced  and 
thinnt'il  in  such  a  manner  as  to  permit  thorough  spraying.  Spngring 
solutions  were  next  prepared  and  applied  with  a  good  spraying  outfit 
suitahh*  for  use  in  family  orchards.  At  the  close  of  the  meetings  state- 
ments were  inadi'  in  regard  to  the  valut*  of  on:hard  inspection  and  the 
a<] vantage  of  a  conferenct*  with  an  inspector  relative  to  controlling 
the  pi-sts  which  niiL'ht  afTect  difTerent  orchards.  Petition  blanks  were 
then  Lriven  to  all  desiring  th«*iii  and  an  inspectitm  promised  after  the 
receipt  of  these  petitions. 

.\  number  of  county  agricultural  s(K*ieti(*s  in  the  state  have  signified 
a  willingn<«s  to  select  orchard/f  for  the  purpose  of  having  demonstra- 
tions ^iven.  and  as  nuiny  «if  th«*si*  meetings  as  possible  will  be  held 
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during  the  coming  year,  following  largely  the  same  plan  as  that  used 
at  county  infirmaries.  By  interesting  these  societies,  whose  duties  usu- 
ally consist  in  conducting  county  fairs,  we  hope  to  secure  a  better 
recognition  of  horticultural  products  by  more  liberal  premiums  for 
perfect  fruit,  thereby  encouraging  better  care  of  the  home  orchard. 

During  the  past  summer  an  exhibit,  consisting  of  destructive  insects, 
diseases,  nursery  stock,  affected  fruits,  spraying  materials,  nozzles, 
etc.,  was  made  at  the  state  fair  and  one  county  fair.  The  interest 
taken  by  visitors  required  the  constant  attention  of  two  men  in  ex- 
plaining the  different  parts  of  the  exhibit.  The  necessity  for  better 
care  of  orchards  and  the  advantages  of  inspections  were  impressed 
upon  all  interested  and  petition  blanks  given  to  those  desiring  the 
same. 

For  the  coming  year,  efforts  will  be  made  to  visit  as  many  county 
fairs  as  time  and  funds  will  permit.  Almost  every  county  of  the  state 
has  a  county  fair,  and  a  splendid  opportunity  is  thus  offered  to  bring 
our  work  before  the  people. 

State  Farmers'  Institute  speakers  in  Ohio  are  required  to  fully  ex- 
plain at  each  institute  the  work  of  the  Division  of  Nursery  and  Or- 
chard Inspection  and  the  advantages  of  having  orchards  examined. 
Assistance  is  promised  to  beginners  in  spraying  operations  and  all 
are  urged  to  take  advantage  of  these  opportunities.  As  there  are  325 
institutes  in  the  state,  having  an  average  attendance  of  150,  large 
numbers  of  farmers  and  fruit  growers  are  reached  in  this  manner. 

We  have  on  our  files  nearly  700  county  and  daily  papers  of  the 
state,  and  the  majority  of  editors  are  glad  to  publish  terse  statements 
relative  to  our  work.  It  is  our  opinion  and  experience  that  more  peo- 
ple can  be  reached  by  short  items  through  the  medium  of  county 
papers  than  through  more  extended  articles  in  the  agricultural  press. 

In  all  talks  before  farmers'  institutes,  farmers'  clubs,  granges  and 
high  schools  the  writer  urges  the  necessity  for  better  care  of  home 
orchards  and  ornamental  plantings.  Several  high  school  superintend- 
ents have  asked  for  spraying  demonstrations  before  their  students,  and 
it  is  perhaps  here  that  the  greatest  good  along  these  lines  can  be 
accomplished.  No  set  notions  of  long  standing  are  encountered  and 
great  willingness  is  found  to  adopt  and  execute  new  ideas  and  methods. 

That  our  demonstrations  of  last  spring  have  accomplished  results  is 
very  apparent  from  the  demand  for  our  work  in  those  counties  where 
these  meetings  were  held.  Quite  frequently,  when  an  inspector  has 
been  sent  into  these  localities  to  make  a  few  examinations,  the  requests 
for  his  services  became  so  numerous  that  practically  every  place  in  the 
community  was  visited.     From  these  counties  we  are  sure  of  aid  in 
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sccaring  better  recognition  from  oar  legisUitare,  and  will  fherefore  be 
able  to  increase  our  operations  along  these  lines. 

It  has  been  gratifying  indeed  to  receive  many  letters  fran  seetions 
where  spraying  demonstrations  have  been  given,  speaking  of  the  good 
results  secured  from  the  first  attempts  at  spraying,  and  of  plans  to  do 
the  work  more  thoroughly  in  succeeding  yean. 

Four  times  as  many  requests  for  our  services  have  beoi  reeeived 
during  the  present  year  than  in  any  one  other  year  of  the  work.  This 
encourages  us  to  continue  on  a  larger  scale  the  methods  in  vogue. 


Dr.  J.  B.  Smfth  :  I  wonder  how  many  of  us  have  nin  aeroH  the 
same  trouble  that  is  mentioned  in  this  paper ;  that  is,  the  failure  oo  the 
part  of  the  orchardist  to  ask  for  an  inspection.  I  know  that  this  is  the 
failing  of  a  good  many  in  New  Jersey,  and  I  wonder  whether  the 
accounts  which  were  published  at  the  beginning  of  this  woA  ocmeem- 
ing  orchards,  which  we  ordered  to  be  taken  up,  has  been  gotten  up  in 
such  a  shape  as  to  make  it  difficult  for  the  true  condition  of  the  work 
to  reach  the  farmers  and  fruit  growers.  Sometimes  a  statement  of 
that  kind  is  taken  up  by  horticulturists,  and  it  takes  a  long^  long  time 
to  outgrow  it.    We  find  that  difficulty  in  New  Jersey. 

If  we  had  a  law  requiring  an  inspection  of  every  orchard,  it  would 
g)(>atly  facilitate*  matters.  Wc  find  a  whole  lot  of  people  who  are 
willing  to  take  advaiitape  of  it. 

Mm.  Woksiiam  :  We  notiee  that  when  a  request  is  made  for  an  in- 
RIM'ctioti  it  is  usually  f<ir  an  inspection  of  a  neighbor's  orchard.  A  man 
knows  thr  (Mindition  of  his  own  orchard,  and  he  does  everything  in  his 
powtT  to  inerea.se  its  pfrowth,  but  he  usually  conies  around  and  makes 
a  n*<[Ufst  I'nr  an  insp(M*tinn  of  his  neighbor's  orchard.  We  are  aware 
ui'  sralc  )»<'iii(r  pn'srnt  in  most  orchards,  as  it  is  in  almost  every  fruit- 
j;rn\\iiiL'  srction  of  th«»  state. 

Mk.  IIkvdlkh:  Thr  Farmers*  Institute  in  Kansas  has  a  special 
nircnt  lonriiM'trd  with  th«*  A^rieultural  (*olle^.  and  has  been  able  to 
«>nLMi:r  a  pr.ictioal.  upto-datr  hortifulturist.  This  man  goes  about  do- 
ini:  thi'ir  "Institute'*  work,  and  doin^  the  same  kind  of  woik  aa  men- 
tinnrd  iiv  .Mr.  Shaw.  Tin*  work  whieh  this  man  has  to  do  is  verv  inter- 
rstinir.  As  to  thr  d«'man<ls  nn  liis  timr  as  a  eonsultnnt  agent,  he  18 
not  irrratly  in  dfmand.  Tht»  peoplt*  do  not  reali/e  as  yet  what  good 
fruit  frowini;  means.  \V«*  an'  vducatini;  thrm  up  tt»  the  point  when 
tfity  will  nali/r  it.  and  it  is  dont*  throutrh  this  Institute.  This  mangoea 
to  4*vcrv  count V  durinir  the  vrar.  and  romrs  in  prrsonal  contact  with 
th«'  |M'npli'.  and  in  th<*  next  two  or  thrtM*  years  he  will  he  so  busy  in  this 
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line  that  he  will  not  be  able  to  do  anything  else.  There  are  many  town- 
ships  in  Kansas  where  you  can  raise  orchards,  but  you  would  have 
to  carry  water  in  a  tin  dipper  to  wet  them.  It  seems  to  me  that  we  are 
just  in  the  beginning  of  this  kind  of  work.  The  Institute  work  in 
Kansas  is  entirely  in  charge  of  the  Agricultural  College.  At  the  last 
Legislature  $50,000  was  appropriated  for  this  purpose. 

Mb.  Hitchings:  This  matter  is  of  great  importance  to  us  at  the 
present  time,  especially  in  Maine.  With  us,  our  ** Institute"  work- is 
carried  on  by  the  Department  of  Agriculture,  and  we  are  holding 
some  special  ''Institutes,''  followed  by  a  week  of  fruit  shows. 

Some  orchards  have  been  inspected  during  the  past  few  weeks.  I 
had  a  man  with  me  and  we  have  noticed  that  the  majority  of  the  trees 
are  covered  with  canker.  The  matter  of  holding  entomological  ex- 
hibits at  county  fairs  is  very  important.  We  have  furnished  such 
exhibits  for  several  years  in  our  state,  and  at  present  the  demand  is 
greater  than  we  can  supply.  I  have  three  sets  for  such  purposes,  con- 
taining forty-eight  mounts.  We  exhibited  at  thirty  different  fairs  this 
past  year,  and  did  not  nearly  fill  the  demands. 

In  regard  to  orchard  inspections,  there  is  a  great  demand  which  we 
cannot  fill.  They  do  not  know  what  to  do  with  their  orchards  in  Maine 
and  are  anxious  to  find  out. 

Mr.  Tapt:  In  Michigan  the  "Peach  Yellows"  has  been  known  for 
twenty-five  years  and  the  "Little  Peach"  some  fifteen  years.  So  far 
as  the  state  inspection  goes,  we  do  a  large  amount  of  work  throughout 
the  nurseries.  The  orchards  are  inspected  by  local  inspectors.  Three 
inspectors  are  appointed  in  each  township,  and  we  are  fully  satisfied 
that  they  are  competent.  It  is  often  necessary  to  take  new  inspectors 
into  the  orchard  for  a  day  or  more  in  order  to  point  out  the  proper 
course  to  be  pursued.  In  Michigan  we  bring  the  work  of  the  "Insti- 
tutes" and  inspectors  close  together,  and,  furthermore,  the  appoint- 
ment of  the  speakers  at  the  institutes,  as  well  as  all  the  inspectors  of 
the  state,  are  in  my  own  hands,  and  I  am  thus  able  to  use  quite  a  num- 
ber of  nursery  inspectors  as  institute  lecturers.  They  are  competent 
to  discuss  fruit  growing  and  matters  of  that  kind,  and  in  the  spring 
months  hold  their  demonstration  meetings  in  the  orchards.  Many 
inspectors  are  very  competent  for  this  work. 

We  .have  several  hundred  townships  where  we  have  a  board  of  three 
inspectors.  It  would  not  be  possible  for  us  to  carry  on  this  work  with 
the  state  inspectors  only. 

We  have  four  hundred  and  twenty-five  "Institutes"  throughout 
the  winter,  and  perhaps  sixty  or  seventy  railroad  "Institutes,"  and 
nearly  all  of  these  are  well  attended. 
6 
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We  have  an  expert  fruit  grower,  and  aometimea  two,  at  each  '^Inati- 
tute''  to  do  the  talking.  Some  of  theae  men  are  praetieal  hortienl- 
turista,  while  others  have  taken  conrses  in  hortieoltore  and  entomol- 
ogy at  the  Agriealtnral  College. 


NOTES   ON   THE   STATE   NURSERY   LAWS   OF   OKLA- 
HOMA AND  THEIR  EFFECT 

By  C.  E.  Sanbobk,  StUlwaier,  OkUOuma 

The  nursery  inspection  laws  of  Oklah<nna  as  outlined  at  present  are 
brief,  but  far  reaching  in  effect  The  nurseries  of  the  state  are  the 
primary  objects  of  this  legislation,  though  injurious  inaeets  or  flisrisna 
outside  the  confines  of  a  nursery  likewise  come  within  the  provisions 
of  the  act.  Large  discretionary  powers  are  given  the  State  Board  of 
Agriculture,  and  the  nurseryman  is  held  responsible  by  law  for 
selling  inferior  grades  of  stock  and  stock  untrue  to  name. 

Many  nurserymen  and  especially  agents  from  nurseries  of  other 
states  have  heretofore  found  it  convenient  and  profitable  to  line  out 
all  stock  held  for  sale  but  not  disposed  of  in  season,  for  the  purpose  of 
disposing  of  it  the  following  or  even  the  second  following  season* 
This  sale  of  such  trees  as  first  grade  stock  is  now  declared  illegal, 
since  such  lined  out  stock  is  of  inferior  grade.  The  benefit  to  the 
public  accrues  not  solely  by  protection  through  elimination  of  *' debili- 
tated" stock,  but  also  from  the  consequent  elimination  of  an  unde- 
sirable class  of  irresponsible  nurserymen. 

The  protection  of  the  law  does  not  leave  the  nursery  stoek  when 
the  latter  is  shipped  from  the  nursery,  as  many  nursery  laws  do,  but 
persists  for  a  period  of  seven  years,  so  that  stock  may  have  ample 
time  to  establish  its  identity.  If  true  to  name,  it  is  exempt  from 
le^al  penalty  provided  it  is  free  from  any  injurious  diseases  or  insect 
p<'st.s.  Thi.s  is  tni«'  of  all  airrieiiltunil  pnxluets.  such  as  seeds,  fruits, 
graiim  and  vcirrtablcs. 

The  law  proteets  horticultural  and  agrieultural  industries  as 
alN»ve  oiitlinctl.  Fiirthennon*.  it  cnipfmers  the  State  Board  of  Agri- 
en  It  ur«*  t«»  prnnnil^'at«'.  as  the  (KM'asion  d«'mands.  nil(*s  and  regulations 
gY)vrrnin<r  any  t^vil  or  a[)pan*nt  i*vil  relatinfjc  to  seeds,  plants,  inseets 
or  disi*asfs. 

Tin-  ftTf*'1s  an*  now  quiti*  <»l)viou8.  The  wild-eyed  speculator  who 
a  f«'W  yours  airo  pose<l  as  a  fruit  trre  diHpenser  of  unbounded  integ- 
rity, has  lately  rithcr  ehan^red  his  voeation  or  his  methods  of  specals- 
tion.  The  n^sult  '\h  that  the  honest  nnrserynuin  now  has  the  advsn- 
tag«*  in  his  favor,  and  the  |ufople  arc  bep:inning  to  n^cognize  not  qbHj 
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this  but  also  the  fact  that  the  advantage  lies  in  their  favor.  As  a  con- 
sequence, the  rules  governing  the  sale  of  nursery  stock  by  agents  of 
nursery  companies  have  done  much  to  strengthen  the  integrity  of 
the  nursery  business. 

The  law  and  the  rules  promulgated  by  the  State  Board  of  Agricul- 
ture give  ample  power  to  the  State  Inspector  of  Nurseries.  The  ento- 
mologist of  the  State  Experiment  Station  at  Stillwater  is  by  virtue 
of  his  oflSce  State  Inspector  of  Nurseries.  All  nursery  stock  must  be 
inspected  by  him  or  his  deputy  during  the  growing  season.  All  nurser- 
ies desiring  inspection  are  expected  to  report  to  the  Secretary  of 
the  State  Board  of  Agriculture  at  Guthrie.  As  a  general  rule,  all  the 
first  class  nurserymen  write  early  in  the  season  and  state  whether  or 
not  inspection  is  desired.  This  enables  the  inspector  to  arrange  such 
an  itinerary  as  will  enable  him  to  visit  all  the  nurseries  with  the  least 
possible  expenditure  of  time  and  money.  One  bad  feature  resulting 
from  dependence  on  reports  is  that  nurserymen  beginning  or  retiring 
from  business  almost  invariably  fail  to  communicate  in  time  to  save 
trouble  and  expense.  The  nurseries  of  this  state  are  not  the  only 
places  embraced  in  the  inspector's  sphere  of  action.  Every  farm, 
town  or  city,  public  park  and  cemetery  is  subject  to  inspection.  In 
addition,  carriers  of  the  products  under  discussion  and  freight  and 
express  oflSces  may  be  mentioned. 

The  expense  of  investigations  and  inspections  is  defrayed  by  the 
owner  or  owners.  Until  now  the  nurserymen  have  met  all  obligations. 
Under  a  proposed  law  a  fund  is  to  be  appropriated  by  the  state  for 
carrying  on  all  of  the  work  coming  under  the  nursery  inspection  laws. 
The  idea  is  to  provide  an  appropriation  which  shall  remain  as  a  per- 
manent resource,  and  as  it  is  expended  be  replenished  each  year  by  the 
person  or  persons  benefited.  For  instance,  if  John  Jones  has  an 
orchard  in  Oklahoma  which  needs  the  inspector's  attention,  necessary 
funds  are  withdrawn  and  the  inspector  proceeds  with  the  work.  If 
John  Jones  does  not  follow  instructions  the  necessary  labor  may  be 
performed  under  the  authority  of  the  inspector  and  the  expense,  if  not 
met  voluntarily,  may  be  legally  collected  in  the  same  way  as  a  tax. 

The  interim  may  be  short  or  long  as  far  as  the  inspector  is  con- 
cerned because  the  money  expended  in  conducting  the  work  is  not 
personal.  In  some  instances  trips  of  investigation  must  necessarily  be 
made,  the  expense  of  which  cannot  be  collected.  For  instance,  a  well 
substantiated  report  may  come  to  the  inspector,  to  the  effect  that  John 
Jones  is  selling  stock  which  has  not  been  inspected  according  to  law. 
If,  after  investigation,  the  inspector  finds  that  such  statement  is  false, 
John  Jones  should  not  be  compelled  to  defray  said  expenses  of  inves- 
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ligation,  and,  as  a  consequence,  the  state  would  have  to  foot  the  bill 
Expenses  which  might  be  incurred  under  such  or  similar  conditions 
would  be  comparatively  small  and  would  be  the  only  drain  on  the 
state  appropriation.  As  a  result  the  appropriation  would  practically 
const ituti'  a  permanent  fund  to  be  used  over  and  over  again. 

The  general  effect  of  these  laws  for  state  protection  is  quite  appar- 
ent. There  is  practically  no  weak  place  existing  in  them,  since  the 
State  Hoard  of  Agriculture  has  the  power  of  adjusting  all  require- 
ments. 

It  has  heretofore  occurred  tha(  this  office  has  received  orders  from 
nurserymen,  after  the  re^lar  inspection  season,  to  proceed  at  once 
to  their  nurseries  U)  make  inspeetion  sinee  they  desired  a  certificate. 
In  many  such  instances  thc\v  were  asked  to  guarantee  traveling  ex- 
pensi»s  and  payment  of  a  per  dii^m  fee  ($5). 

Sueh  examples  show  that  the  law  is  economical  and  effective.  Some 
nurserymen  who  have  very  snuill  nurseries  (and  also,  too  often,  small 
knowledge  of  tlie  buKJiiess)  hmk  upon  the  law  as  unjust,  since  their 
expenses  of  inspection  are  eomparativt^ly  greater  than  for  larger  nur- 
series. The  law,  of  course,  is  not  meant  to  curtail  businees,  but  to 
promote  it.  The  so-called  ''nurserymen"  who  have  no  knowledge  of 
the  business  should  be  eliminated  tor  the  benefit  of  the  public.  Their 
elimination  has  but  little  efftM*t  and  does  not  particularly  benefit  the 
responsible  nurserymen  as  is  sometimes  suppos«*d. 

The  wtM<;ht  of  the  law  does  not  fall  entirely  upon  the  nursery  busi- 
ni'.ss  It  is  ('(jnally  <*ff active  for  thr  aprrieulturist.  The  nurseryman 
is  wnnt  \i>  \u'\\ryr  that  h«'  brars  thr  luirden  alon<*.  This  is  untrue.  The 
farinrr  Ih-min  his  priipnrtionatt'  share.  If  an  injurious  weed  is  allowed 
t<»  iHroiii*'  <  stall] ish<(l.  thr  farnifp  is  hr\d  r<*sponsii)le  for  it,  and  the 
Iri'.-itinrtii  fur  Mn-  sain*'  is  fhar^cd  to  him.  The  same  may  be  said  of 
liii'  nwij.  r  111*  a  .sha.I."  ir.*-  in  tht*  eity.  Th«»  tree  must  be  kept  free 
Iniin  in.jiirinii.s  |m  ^.In  and  disi-asrs  as  dcfintMl  liy  our  nursery  laws  or 
ri'LMilal  i<»ris 

Till'  •'••rirlusjon  is  t'U'nr  and  )»]ain  tliat  tin*  expense  of  freedom  from 
olijii»\ii.!is  [it-sts  must  h»»  liorri*-  l»y  th«*  parties  eonei*rned.    The  law  pro- 

iiiiii'j;ii:nL'  thi^  In  til. .m  is  in  w   am!  iis  iiiarhiiitTv  is  not  vet  in  thor- 

» 

mi.'h  W'irl.iii'j'  riirnlitiMFi.  Imt   its  [»aiis  ar«-  all  |»n'Sfnt  and  perfc*et  and 

til'    d'":\:ri.'  i"'\\»-r-  is  uiiliiMiti<l 

Ml'"  I'r "liii.'x  wil!  !'•■  •■••lit  iiiui'.l    ;i  111.'  Ill  \t  !»»"»ni'.   -K«l.l 
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VALUE   OF   SODIUM   CYANIDE   FOR   FUMIGATION 

PURPOSES 

By  R.  S.  Woglum,  Special  Agent,  Bureau  of  Entomology,  U,  8.  Department 

of  Agriculture 

For  almost  three  years  the  United  States  Bureau  of  Entomology 
has  been  conducting  in  California  an  investigation  of  the  use  of 
hydrocyanic-acid  gas  for  the  fumigation  of  citrus  trees,  with  the 
object  of  placing  this  very  extensive  practice  on  a  more  economical 
and  eflfective  basis.  A  preliminary  report  on  results  of  one  problem 
taken  up  during  this  investigation  is  given  in  the  present  paper. 

With  the  exception  of  an  instance  noted  below,  cyanide  of  potas- 
sium has  been  the  chemical  used  both  in  this  country  and  abroad  in 
generating  hydrocyanic-acid  gas  for  all  fumigation  purposes,  includ- 
ing the  fumigation  of  orchards,  nursery  stock,  greenhouses,  mills, 
dwellings,  infested  fruit,  seeds,  etc.  There  is,  however,  a  second 
cyanide  compound,  cyanide  of  sodium,  which  is  used  more  extensively 
for  other  general  commercial  purposes  than  the  cyanide  of  potassium. 

C.  P.  Lounsbury,  Government  Entomologist  of  Cape  Colony,  was 
the  first  to  call  attention  in  literature  to  sodium  cyanide  for  fumiga- 
tion, when,  in  1905,  after  stating  that  the  sodium  compound  yields 
more  gas  from  a  given  weight  than  the  potassium  (the  actual  yield  is 
between  one  fourth  and  one  third  greater),  he  stated  that  the  former 
might  possibly  within  a  few  years  be  used  instead  of  the  potassium 
salt.  This  supposition  seems  to  have  been  based  entirely  on  the  con- 
sideration of  the  greater  yield  of  gas  of  the  former. 

Early  in  the  investigation  it  was  learned  that,  unknown  to  the  con- 
sumer, sodium  cyanide  has  been  used  to  a  limited  extent  in  California 
in  practical  orchard  work  for  a  number  of  years.  This  was  a  99-100 
per  cent  product  instead  of  the  132*  per  cent  which  is  the  gas  strength 
of  the  chemically  pure  sodium  salt.  Sodium  cyanide  has  been  sold 
under  the  name  *' American*'  cyanide,  in  distinction  to  *' German" 
cyanide,  which  is  the  98-99  per  cent  potassium  salt  commonly  em- 
ployed. The  consumers  have  considered  both  brands  to  be  potassium 
cyanide,  the  popular  distinction  being  that  one  was  made  in  America 
while  the  other  was  imported  from  Germany.  Although  the  99  per 
cent  sodium  cyanide  contained  fully  as  much  cyanogen  as  the  regular 
98-99  per  cent  potassium  cyanide,  as  well  as  being  less  expensive,  yet 
it  has  had  a  very  limited  use,  due  to  the  inferior  results  obtained  with 
it  against  the  pests  of  citrus  trees.     Furthermore,  extensive  experi- 

*Styled  132  per  cent  to  indicate  that  100  pounds  sodium  cyanide  equals  In 
gas  product  132  pounds  of  potassium  cyanide. 
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nients  carried  out  by  the  chemists  of  a  cyanide  manufacturing  firm 
which  supplies  the  cyanide  used  in  California  led  them  to  believe  the 
sodium  salt  was  inferior  to  the  potassium  in  field  work. 

Under  the  belief  that  the  sodium  cyanide  had  not  been  given  suflS- 
ciently  exhaustive  tests  the  writer  ignored  all  this  local  unfavorable 
evidence,  and,  in  December,  1908,  outlined  in  detail  a  broad  series  of 
chemical  experiments  to  secure  reliable  data  with  reference  to  this  salt 
on  the  various  factors  which  enter  into  hydrocyanic-acid  gas  genera- 
tion. This  outline  of  work  was  submitted  to  the  Bureau  of  Chemistry 
of  the  United  States  Department  of  Agriculture  for  execution.  Dr. 
C.  C.  McDonnell,  under  the  direction  of  Dr.  J.  K.  Haywood,  Chief  of 
the  Miscellaneous  Division,  made  a  very  careful  and  elaborate  series 
of  deterniinations,  and,  in  August,  19()9,  the  results  of  these  were  sub- 
mitted to  the  writer  in  a  carefully  prepared  manuscript  and  are  used 
in  part  in  the  preparation  of  this  preliminary  report. 

Results  of  Experiments 

Proportion  of  Chemicals.  In  using  a  high  grade  cyanide  of 
scidium  it  was  found  that  a  splendid  generation  of  gas  occurred  when 
the  proper  pro])orti<)ns  of  cheniicaLs  were  taken.  The  results  of  a  large 
SM'irs  of  te.sts  di*t(*nnined  th<»  proportion  as  follows:  Three  ounces 
(Av.)  of  cyanide,  four  ounces  (liquid)  sulphuric  acid  and  six  ounces 
(li(|ui(l)  water.  Rrdiieed  to  its  lowest  units  for  rapid  work  in  the  fi<*ld 
1  have  used  l\'2  o'liiers  of  acid  and  2  ounces  of  water  to  each  ounce  of 
cyanide  of  sodium.  This  l-l^i*  2  fonniila  is  n'coiiunended.  With  a 
I 'lire  (v.ini<l»-  it  n-Milt.s  in  less  than  two  per  cent  of  gas  remaining  in 
solutinii  in  tin*  rrsi<ln«-.  Tlie  reaetion,  which  liberates  the  gas  from  a 
luLrh  LT.nI'  sndiuin  rvauide.  pnidiu-es  exactly  as  perfect  generation  as 
fiMiii  a  hi-li  j^radr  |H.tassiiiiii  eyanide.  One  niij^ht  conclude  from  this 
.sin«/lr  cMiisKl.rat ion  that  llie  sndinni  comjMnind  would  be  t»qually  valu- 
al»l<  in  \\r]t]  rrsiilfs.  It  ]u\\^\  !»♦•  kept  in  mind,  however,  that  these 
«'.x|M  i-iiihiiis  weie  cariiiMl  on  undrr  tiie  careful  methods  of  the  labora- 
tory an«l  i."t  tin-  crud'*  \va>.s  iA'  the  iield ;  also  that  past  experience 
V.  itli  a  !•'»  l'>n  jMi-  .'.-nt  arti.-lr  had  sh(»wn  it  to  produce  results  much 
ii'l'rrn'!-  t"  tliMsr  Minrt'<l  from  tin*  sann*  pereentaL'e  of  the  potassium 
salt 

Field  Tests.  In  AulhisI.  1!M)!».  nur  and  one  half  acres  of  orange 
tn-is  s.-virrly  int't^t.d  with  j'Uiple  scali'  '  Lf  plflosapfus  hcckit)  were 
fiiiiUL'atrd  with  a  IJT  prr  «Miit  sodium  «-vanidr.  using  the  1-1^/^-2 
formula.    Tlirtr  .stn-nL'ths  id*  L'as  were  usi-d.  <*aleulat»'d  from  the  cvano- 


i<i! 


Stf  note  nU    I».    ^t*. 
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gen  present  in  the  sample  as  equivalent  to  1,  1^4  and  1%  of  the  reg- 
ular Schedule  I  for  potassium  cyanide  as  given  in  Bulletin  79,  United 
States  Bureau  of  Entomology.  The  results  of  these  experiments  show 
that  not  only  is  the  eflfect  on  the  insects  as  destructive  as  with  equal 
strengths  of  potassium  cyanide,  but  rather  more  so.  Whereas  it  re- 
quired a  1^  schedule  of  potassium  cyanide  for  eradication,  a  1^ 
schedule  of  the  sodium  produced  the  same  result.  This  would  signify 
that  under  the  crude  conditions  of  orchard  work  a  high  grade  i^ium 
cyanide  gives  a  better  generation  of  gas  than  a  high  grade  potassium. 

For  the  sodium  cyanide  two  parts  of  water  were  shown  to  be  best 
in  the  laboratory  tests,  whereas  in  the  earlier  field  work  referred  to 
three  parts  were  used.  The  greater  production  of  gas  from  two  parts 
of  water  over  three  parts,  called  for  in  the  dosage  schedules  for  the 
potassium  salt,  is  probably  one  of  the  reasons  for  the  superior  field 
results  later  obtained  from  the  sodium  salt. 

Other  experiments  with  a  high  grade  sodium  cyanide  have  been  per- 
formed. The  results  of  these,  so  far  as  examined,  have  shown  the 
sodium  to  be  at  least  equally  efficient  with  the  potassium. 

Effect  of  Sodium  Chloride  on  the  Production  of  Hydrocyanic- 
Acid  Gas.  Newell  in  1905  pointed  out  that  sodium  chloride,  when 
present  in  the  reaction  producing  hydrocyanic-acid  gas,  results  in  a 
partial  decomposition  of  that  gas.  In  order  to  ascertain  more  thor- 
oughly the  status  of  this  salt,  a  large  amount  of  experimental  work  has 
been  carried  out.  These  tests  not  only  corroborated  Newell 's  results, 
but  also  showed  that  if  a  sufficiently  large  percentage  of  sodium  chlo- 
ride was  present  the  decomposition  would  be  so  great  as  to  result  in  the 
liberation  of  little,  if  any,  cyanide  gas.  The  practical  value  of  this 
consideration  is  that  all  commercial  cyanides  contain  more  or  less 
sodium  chloride.  Analysis  of  a  sample  of  the  brand  of  sodium  cyanide 
formerly  used  in  California  orchard  fumigation  showed  it  to  contain 
14.2  per  cent  sodium  chloride.  The  amount  of  cyanogen  present  was 
101  per  cent.  While  a  97  per  cent  commercial  potassium  cyanide, 
containing  only  a  trace  of  sodium  chlorido,  yielded  94  per  cent  of  its 
total  gas,  this  101  per  cent  sodium  cyanide  yielded  only  63  per  cent 
of  its  total,  34  per  cent  being  decomposed,  due  to  the  presence  of  the 
chloride.  Other  brands  of  98-100  per  cent  sodium  cyanide  submitted 
were  shown  to  contain  proportionately  larger  amounts  of  sodium 
chloride. 

The  presence  of  sodium  chloride  accounts  for  the  failure  of  these 
cyanides  in  past  fumigation  work. 
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Condusums 

1.  It  has  been  shown  above  that  a  cyanide  containing  a  high  per- 
centage of  cyanogen  is  not  the  only  consideration  in  detennining  ita 
nse  for  fumigation  purposes.  Of  equal  importance  is  that  it  be  prac- 
tically free  from  sodium  chloride.  A  cyanide  containing  in  ezoeas  of 
one  per  cent  of  sodium  chloride  should  be  condemned. 

2.  In  field  work,  as  well  as  in  the  laboratory,  high  grade  ■odium 
cyanide  has  produced  exactly  as  satisfactory  results  as  hi|^  grade 
potassium  cyanide.  In  fact,  the  results  from  the  field  tests  thus  far 
examined  indicate  that  the  former,  under  the  crude  conditions  prev- 
alent in  orchard  fumigation,  is  slightly  superior  to  the  latter.  A 
sodium  cyanide  of  less  than  123  per  cent  purity  should  never  be  used. 
Preferably  the  purity  should  be  from  126  to  130  per  cent.  Such  a 
high  grade  chemical  seldom  contains  more  than  a  trace  of  sodium 
chloride. 

The  price  of  the  126-130  per  cent  sodium  product  is  almost  the  same 
as  that  of  the  98-99  per  cent  potassium  salt  The  former  produces 
at  least  one  fourth  more  gas.  After  deducting  the  cost  of  the  greater 
amount  of  acid  required  to  liberate  the  gas  from  the  sodium  qranide 
we  still  have  an  economy  of  between  10  and  20  per  cent  in  favor  of 
tlie  sodium  salt. 

From  these  considerations,  as  well  as  the  fact  that  the  rapid  ezhans- 
tion  of  the  deposits  of  potassium  carbonate,  which  is  the  aooree  of 
potassiuTM  c\vaiiidt\  has  been  causing  the  price  of  this  cyanide  gradn- 
nlly  to  increase,  l(>ads  the  writer  to  believe  that  in  a  few  years  the 
of  sodium  cyanide  tor  fumigation  purposes  will  l>ecome  general. 


SUPERPARASITISM:  AN  IMPORTANT  FACTOR  IN  THE 

NATURAL  CONTROL  OF  INSECTS* 

IJ.v  W.  V.  KisKK 

In  his  study  of  th«'  pnnisit«'H  of  the  white  marked  tussock  moth,  the 
results  i)f  which  witc  |iul>iis[i«'d  ii*i  Mullctin  No.  5  of  the  Technieal 
Scries.  Fiurcau  ol'  Knttnimlntry.  Dr.  L.  <).  Howard  says  of  the  oviposi- 
tion  .if  th«*  common  parasite.  Pimpla  itiquisiior: 

**It  happened  on  several  oceasionH  that  the  ndnlt  Pimpla  wis 
observed  to  oviposit  in  tuftsook-inoth  eaterpiUars  whieh  were  already 
infe<«tfd  with  Taehinid  larvir.     Several  such  eaterpiUars  were  isolated 

lOtt^iiNlonnl  contri  bat  Ions  from  the  Gypny  Moth  Turn  Rite  T^tiorntory,  II. 
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for  observation,  and  in  every  case  but  one  there  was  no  development  to 
maturity  of  either  the  dipterous  or  the  hymenopterous  parasite.  In 
one  case,  however,  an  adult  of  the  Tachinid  Euphorocera  claripennis 
iBsued  from  such  a  caterpillar.  The  probabilities  are  that  its  larva 
was  already  well  grown  when  its  host  was  stung  by  the  Pimpla  and 
that  the  larvae  of  the  latter  failed  to  find  sufficient  nourishment  for 
development. 

*'Such  instances  would  seem  to  show  that  the  maternal  instinct  is 
not  so  prescient  as  has  been  supposed,  and  that  all  the  preliminary 
ijivestigation  of  the  host  insect  by  the  mother  parasite  and  all  the 
apparently  anxious  soundings  and  tappings  with  her  antennae,  while 
appearing  to  satisfy  her  that  everything  is  all  right,  do  not  always 
result  in  the  depositing  of  the  eggs  under  just  the  proper  conditions. 
It  is  altogether  likely  that  other  parasitic  H3naienoptera  occasionally, 
and  perhaps  frequently,  make  similar  mistakes,  and  that  many  para- 
sites suffer  from  this  rivalry  based  upon  erroneous  instinct,  as  well  as 
from  the  attacks  of  hyperparasites.  Such  mistakes  are,  of  course, 
much  more  likely  to  occur  during  such  times  of  extraordinary  multi- 
plication than  when  the  species  are  normally  abundant." 

Upon  other  occasions,  similar  observations  have  been  made  and 
commented  upon  both  in  Europe  and  in  America,  but  in  no  case 
which  has  come  to  the  attention  of  the  writer  has  their  significance 
been  so  clearly  understood  as  is  indicated  by  the  above  quotation.  It 
is  his  present  opinion  that  such  double  parasitism  is  of  much  more 
than  incidental  and  academic  interest. 

In  the  brief  account  of  the  parasites  which  had  been  reared  from  the 
cocoons  of  Samia  cecropia  and  CaUosamia  promethea,  which  appeared 
in  No.  6  of  the  second  volume  of  the  Journal,  something  was  said 
of  the  various  forms  of  double  parasitism  which  were  encountered.  A 
large  number  of  other  observations  of  a  similar  nature  are  recorded  in 
the  note  files  at  the  Gypsy  Moth  Parasite  Laboratory,  and  from  time 
to  time,  as  opportunity  permits,  it  is  hoped  and  intended  to  publish 
certain  among  the  more  interesting  and  suggestive  of  these.  For  the 
present  it  is  merely  intended  to  propose  the  term  superparasitism  to 
designate  these  phenomena,  to  define  this  term,  and  to  attempt  to 
demonstrate  the  importance  of  the  principle  involved  in  the  natural 
control  of  insects. 

Definition.  Superparasitism  results  when  any  individual  host  is 
attacked  by  two  or  more  species  of  primary  parasites,  or  by  one  species 
more  than  once.  It  differs  materially  from  secondary  parasitism,  or 
hyperparasitism  as  it  is  variously  called,  although  both  are,  strictly 
speaking,  double  parasitism  of  an  individual.    In  superparasitism  the 
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parent  females  are  both  attracted  to  the  primary  host  primarily  for 
its  own  sake.  In  hyperparasitism  one  of  them  is  attracted  to  the 
primary  host  secondarily  and  incidentally,  and  for  the  sake  of  the 
primary  parasite  which  it  harbors. 

It  is  difScult  to  draw  a  hard  and  fast  line  which  shall  separate  all 
forms  of  double  parasitism  into  either  the  one  or  the  other.  There  are 
several  instances  in  which  it  is  difficult  to  determine  which  relation 
the  parasite  actually  occupies.  Theronia,  for  example,  is  indubitably 
primary  on  occasion,  but  at  the  same  time  so  frequently  superparasitic 
as  to  make  it  appear  that  it  is  attracted  by  the  presence  of  the  other 
parasite  as  strongly  as  by  the  primary  host.  It  has  been  the  cause  of 
a  great  deal  of  perplexity  in  the  work  of  parasite  introduction,  solely 
on  account  of  this  doubt  as  to  its  true  nature,  and  it  was  a  long  time 
before  it  was  definitely  determined  to  be  primary  more  frequently 
than  it  appeared  to  be  secondary.  It  is  at  present  considered  to  be  a 
true  primary  parasite,  but  one  which  is  in  danger  of  becoming  a  true 
hyperparasite  in  the  course  of  its  further  evolution. 

Manifestations.  The  manifestations  of  superparasitism  are  exceed- 
ingly diverse,  and  as  in  the  case  of  Theronia  oftentimes  puzzling  to 
the  observer.  The  most  conspicuous  is  that  which  has  been  defined 
by  Mr.  W.  D.  Pierce  in  his  discussioir  of  the  parasites  of  the  cotton 
boll  weeviP  as  ** accidental  secondary  parasitism,''  a  term  which 
applies  very  well  indeed  to  this  form  of  superparasitism,  but  not  at 
all  to  tho  others.  Accidental  secondary  parasitism  occurs  frequently 
in  coiiiHrtion  with  other  hosts  than  that  upon  which  Mr.  Pierce  con- 
ducted his  invest itrations,  and  it  is  characterized  by  the  larva  of  one 
parasite*  d«vrl(»pin<j  at  the  expense  of  another  in  very  much  the  same 
manner  as  would  that  <if  a  true  secondary  parasite  under  similar  con- 
diti(>ns.  The  only  real  diff«Tence  is  that  already  set  forth  in  the 
definition  ^iven.  that  in  the  one  case  the  second  parasite  is  attracted 
to  tlie  primary  host,  and  in  the  other  to  the  host  because  it  is  already 
parasjti/ed. 

In  thf  very  ^M*eat  majority  of  instances  one  parasite  is  destroyed 
thnaiL'h  the  j)remature  death  of  tht»  primary  host  due  to  the  attack  of 
the  othiT.  Tnder  .sueh  ein*umstanees  the  evidences  of  superparasitism 
are  nidy  apparent  throuLdi  a  ean>ful  disseetinn  and  microscopic  exam- 
ination nf  the  host  remains.  Tin*  larva  ot*  the  parasite  which  suffers 
d«struetinn  mav  or  mav  not  he  devoured  hv  the  (»ther  in  such  instances. 

Fn-<|Uently  hoth  parasite's  die  without  eitlier  eompleting  its  trans- 
fi»rmations.  l»ut  usually,  though  not  always,  they  are  stunted  and  weak- 
ened, and  their  powers  of  reproduction  are  .seriou.sly  eurtailed.     Sev- 

Itnll.     I'tiiti><l  States  iH'iuirtineiit  nf  .\Krienitiire.  Iliiroaii  of  Kntomokigy. 
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eral  expeziments  which  have  been  planned  and  executed  for  the  ex- 
presB  purpose  of  detennining  this  point  have  indicated  in  each  instance 
that  the  reprodnctiye  capacity  of  two  parasites  which  developed  on  a 
host  jnst  large  enough  for  one,  was  very  much  less,  combined,  than 
that  of  one  developing  nnder  otherwise  identical  conditions.  In  one 
instance  in  i>articalar,  although  several  times  as  many  individuals 
were  secured  as  the  result  of  superparasitism,  they  were  unable  to 
reproduce  at  all.  It  is,  therefore,  evident  that  the  indirect  results  of 
superparasitiam  may  be  greatly  to  the  disadvantage  of  the  parasite,  as 
well  as  the  direct  results  following  the  premature  death  of  the  host. 

Classified  somewhat  more  formally,  the  manifestations  of  super- 
parasitism  are  as  follows: 

(I)  One  parasite  lives ;  the  other  dies. 

(a)  The  survivor  preys  upon  the  other  as  an  accidental  sec- 

ondary parasite.     Of  common  occurrence. 

(b)  The  survivor  destroys  the  other  by  briugini?  about  prema- 

ture death  of  the  host,  and  may  or  may  not  devour  it 
incidentally.    Of  common  occurrence. 

(II)  Both  parasites  live. 

(c)  Neither  are  the  worse  for  the  circumstances.    Very  rare.  * 

(d)  One  or  both  are  so  seriously  weakened  and  stunted  as  to 

bring  about  a  material  reduction  in  their  capacity  for 
reproduction.     Common. 

(III)  Neither  parasite  survives. 

(e)  This  may  be  brouprht  about  throiijrh  premature  death  of 

the  host  throujxh  excessive  parasitism  (commonly)  ;  or, 

(f )  Through  inability  of  either  parasite  to  ccmiplcte  its  trans- 

formations on  the  limited  supply  of  food.    Conmion. 

Instances  illustrative  of  several  of  the  above  conditions  were  men- 
tioned in  the  paper  upon  the  parasites  of  the  Saturniidte,  to  which 
reference  has  alreadv  been  made. 

It  is  interesting  and  imi)ortant,  in  this  connection,  to  note  that  in 
those  instances  which  fall  in  di\'ision  I,  the  surviving  parasite  is  not 
infrequently  seriously  dwarfed  and  proportionately  weakened.  The 
results,  therefore,  are  equivalent  to  thase  obtaining  in  section  III. 

Prevalence.  The  prevalence  of  superparasitism  depends  entirely 
upon  whether  or  not  the  female  parasite  is  gifted  with  a  prescience 
which  will  enable  her  to  select  healthy  hosts  for  her  offspring.  Pre- 
supposition that  she  possesses  this  instinct  is  equivalent  to  a  denial  of 
the  existence  of  superparasitism.  This  is  indubitably  not  in  accord- 
ance with  conditions  as  they  exist  in  the  field  and  laboratory. 
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Total  absence  of  any  such  instinct  makes  the  prevalence  of  saper- 
parasitisni  wholly  dependent  upon  and  governed  by  the  law  of  chance. 
If  it  could  be  shown  to  be  the  rule,  a  calculation  of  the  probabilitiea 
of  the  occurrence  of  superparasitism  would  be  a  comparatively  simple 
problem  in  mathematics. 

In  so  far  as  those  parasites  are  concerned  which,  like  certain  of  the 
Taehinids  and  apparently  of  a  few  among  the  Hymenopteroua  para- 
sit(*s,  deposit  their  eggs  or  young  larva*  upon  the  food  or  the  food 
plant  of  the  host,  it  must  be  conceded  that  the  laws  of  chance  apply 
with  scarcely  any  modification.  A  Tachinid,  which  deposits  its  eggs 
upon  the  foliage  of  trees  infested  by  caterpillars  of  its  favored  host 
t(  be  eaten  by  them,  is  trusting  wholly  to  chance  and  to  nothing  else. 
The  fact  that  the  pan^nt  fly  is  attracted  to  the  vicinity  of  the  host 
before  depositing  her  efrjrs  aff<»<*ts  the  matter  not  at  all,  because  no  par- 
ticular individual  is  sele<*ted  or  can  be  selected  for  the  attack. 

In  the  case  of  those  which  attack  a  sel(*cted  host  it  is  easily  conceiv- 
able that  a  highly  developed  instinct  might  enable  the  parent  to  gov- 
ern her  selection,  but  that  such  is  not  the  universal  rule  is  as  easily 
(Ifiiionstrated.  Until  very  recently  it  could  have  been  stated  without 
nst'rvc  that  not  a  single  para.site  among  the  many  studied  at  the  labor- 
alin-y  indicated  in  any  way  the  possession  of  such  discretionary  powers. 
Al  the  present  time  the  statement  cannot  be  made  thus  unrestrictedly, 
l>ut  it  can  still  be  said  of  the  vast  majority  of  the  species  which  have 
iH-m  tli«*  siih.i<M»t  of  nu)rf  or  Itss  thorough  study.  In  a  very  few  species. 
niativrly.  faint  iiidicatioii.s  of  su<*h  pn*s<Menr<*  on  the  part  of  the  par- 
riit  femalrs  an*  apparmt. 

In  tlic  cipiiiiori  of  some,  niatliomatics  and  entomology*'  exemplify, 
r«'.sp»rtiv«  ly.  \hr  innst  rxact,  and  one  of  thr  h*ast  i-xact  among  the  sci- 
iMH-ts.  and  th«'  writi-r  is  w<*ll  aware  of  tb<»  danpi*rs  which  attend  any 
;::t.ini»t  t..  ^'.irnliinr  tin*  two.  but  if.  as  iiinst  W  «*oinMMh»d  in  some  in- 
^l.iii.'.  *..  ;iinl  iiN  iiia\  y»t  pri»vi'  tn  br  th«'  fart  in  all.  tlir  pn»valence  of 
s  jjit  ri»;ir;j-ii  .^iii  i-*  «l»l«  ?  niin«ii  l<y  chaiHM*  alnni-.  it  is  interesting  to 
s|..  iMilatr  ;i  Ml  ..n  what  niiL'ht  tn-mr  wiuh'v  tixrd  conditions. 

(liviii  1«Ht  iii.<^r<-t'«.  siiit.-iMr  :is  hiists.  and  (Mpially  attractive  to  a 
L':''Mi  N|i..'!i's  i.t*  p;ir;jsitf.  ir.haliit ini:  a  P-'^trii'tfd  ttTritory  (call  it  an 
island  .  a'.d  I't  •  :i''h  •>!'  tliMri  }•<■  •■•(iiall>  t-\piis«'d  tn  parasitic  attack. 
I,-;  '•\\''  t'-rtil-  r*  itial'  I'^irasiti-  r;i|M!iI.-  ..f  d«'i"»NitinL'  si'V«»ral  hundred 
,  ..,f^  1...  .jiv.  n  fr««'  ai'«vN  t^  ]\*v  t'.i\"rrd  li^-^t  niul«*r  tln\s«»  conditions. 
Supp"s«-.    what    i.N    pt-rf.  I'tly    p.-Nnilih'.    th;it    th«-    parasitf   \H   unable  to 

i-\ Ni.  li.-twi.-n  li'»st^  whii-li  ar«-  h»altli\    atid  tlios.-  \vhi<*h  an»  already 

pal  asit  i/«'d 

With  tli«   d«"p"sitinn  ••!'  ihi-  tirst  «trLr.  a  parasitism  of  1  p«T  cent 
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suits.  The  second  egg,  if  deposited  in  a  different  caterpillar,  brings 
about  a  parasitism  of  2  per  cent,  but  there  is  a  chance  that  it  will  be 
deposited  in  the  same  host.  The  odds,  to  be  exact,  are  1  in  100,  so 
instead  of  2  per  cent  of  parasitism,  the  chances  are  even  that  the  para- 
sitism is  1.99  per  cent,  l^his  is,  of  course,  impossible  with  only  100 
hosts,  but  there  is  no  other  way  to  express  the  conditions. 

The  third  egg  is  much  more  likely  to  be  deposited  in  a  third  cater- 
pillar than  otherwise,  but  at  the  same  time  there  is  the  1  chance  to  100 
that  was  mentioned  above,  which  must  be  taken  into  consideration, 
and  in  addition  2  chances  to  100  that  it  will  be  deposited  in  one  or  the 
other  of  the  two  hosts  previously  attacked.  Reduced  to  percentage, 
the  chances  are  that  instead  of  3  per  cent  of  parasitism  as  the  result  of 
the  deposition  of  three  eggs,  it  will  be  2.9701  per  cent. 

As  parasitism  progresses,  there  is,  obviously,  a  rapidly  increasing 
chance  that  the  parasite  will  select  an  already  parasitized  host  for 
attack,  and  by  the  time  that  ten  eggs  are  deposited  there  is  an  even 
cliance  that  one  among  them  is  wasted.  When  a  parasitism  of  50 
per  cent  has  been  reached,  the  chances  are  even  that  no  less  than  10 
have  been  similarly  wasted,  and  the  chances  are  against  instead  of  in 
favor  of  the  selection  of  an  unparasitized  host  ever  after. 

Instead  of  100  per  cent  of  parasitism  resulting  from  the  deposition 
of  100  eggs,  chance  favors  a  parasitism  of  about  64  per  cent.  In  other 
words,  out  of  100  eggs  36  are  likely  to  be  deposited  in  hosts  already 
attacked.  If  the  parasite  continues  oviposition,  it  is  an  even  chance 
that  77  out  of  the  next  100  eggs  will  be  injudiciously  placed,  and  92 
out  of  the  third  hundred.  This  is  a  total  of  205  out  of  300  eggs  which 
have  been  wasted.  It  will,  in  theory,  require  about  450  eggs  to  bring 
about  99  per  cent  of  parasitism,  and  since  the  odds  are  now  100  to  1 
against  the  parent  selecting  the  last  remaining  unparasitized  individ- 
ual, more  than  500  eggs  in  all  must  be  deposited  before  100  per  cent  of 
parasitism  may  reasonably  be  expected. 

In  the  accompanying  diagram,  the  vertical  lines  are  indicative  of  the 
number  of  parasite  eggs  deposited,  and  the  horizontal  of  the  hosts  at- 
tacked. The  straight  line  AB,  indicates  the  percentage  of  parasitism 
which  would  result  were  the  female  parasite  capable  of  intelligent 
selection  of  her  host,  and  the  curve,  AC,  that  which  would  theoretically 
rp>sult  under  conditions  as  above  outlined. 

That  the  calculation  Ls  not  altogether  fantastic  is  indicated  by  cer- 
tain experiments  which  have  been  carried  on  in  the  laboratory,  in 
which  conditions  not  so  verj-  different  from  those  prevailing  in  the 
imaginar}'  island  have  been  artificially  produced.  The  results  have 
not  been  exactly  in  accordance  with  the  curve  as  shown,  but  nearly 
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enon^  so  to  indieate  that  it  has  a  certain  basis  upon  fact.  It  is  prob- 
able that  the  actual  curve  would  vary  under  identical  conditions,  but 
with  different  species  of  parasites  in  accordance  with  the  development 
of  the  maternal  prescience  of  each,  but  it  is  probable  that  in  every 
instance  it  would  lie  somewhere  between  the  lines  AB  and  AC,  which 
represent  the  limit  of  variations  under  conditions  as  given. 

Actually,  in  the  field  or  in  the  laboratory,  it  would  frequently  fall 
outside  of  AC;  that  is  to  say,  superparasitism  would  be  distinctly 
more  prevalent  in  proportion  to  the  percentage  of  total  parasitism. 
It  is  usually  the  case  that  a  part  of  the  hosts  are  more  exposed  and 
therefore  more  liable  to  parasite  attack  than  the  rest,  and  these  will 
be  attacked  to  the  benefit  of  the  others.  Repeated  instances  of  thia 
sort  have  arisen  in  the  course  of  the  work. 

Economic  Importance.  If,  as  seems  probable,  the  utilization  of 
the  natural  enemies  of  injurious  insects  becomes  a  well  established 
method  of  insect  control  (if  indeed  it  has  not  already  become  so), 
every  phase  of  insect  parasitism  takes  on  economic  importance  propor- 
tionately. Superparasitism  is  undoubtedly  the  equal  of  hyperpara- 
sitism  in  its  effect  upon  the  natural  control  of  parasitic  insects,  and 
should  be  given  equal  attention.  Only  upon  verj-  rare  occasions,  as 
shown  in  the  table  of  its  manifestations,  does  it  permit  both  of  the 
parasites  involved  to  reach  full  maturity.  In  the  minority  of  occa- 
sions only  one  of  them  does  so,  and  in  the  majority  both  are  seriously 
affected,  if  not  destroyed  outright. 

As  stated  above,  its  actual  prevalence  is  apt  to  be  greater  than  indi- 
cated in  the  diagram,  and  has  been  greater  in  certain  work  which  has 
been  carried  on  at  the  Melrose  Highlands  laboratory.  In  the  course  of 
this  work  three  genera  of  parasites  have  been  brought  under  success- 
ful laboratory  control,  and  their  propagation  undertaken  as  an  eco- 
nomic enterprise.  In  every  instance  superparasitism  has  resulted  to 
an  extent  comparable  to  that  indicated  by  the  table,  count mg  only 
tjiose  hosts  which  are  equally  exposed  to  attack  by  the  parasite,  and 
leaving  out  of  consideration  those  which  were  partially  protected.  In 
the  instance  of  two  of  the  parasites,  superparasitism  resulted  in  the 
production  of  dwarfed  and  worthless  individuals,  which  proved  to  be 
of  little,  and  in  one  instance  of  no,  value  for  continued  reproduction. 
In  the  instance  of  the  third  parasite,  superparasitism  resulted  in  the 
death  of  all  but  one  of  the  individuals  attacking  an  individual  host, 
and  the  survivor  emerged  apparently  none  the  worse  for  its  prioristio 
combats.  In  this  case  the  outcome  was  nothing  worse  than  a  reduction 
in  the  rate  of  multiplication ;  in  the  others  there  was  a  serious  addi- 
tional loss  due  to  the  degeneration  of  the  survivors,  which  was  not 
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offset  by  their  larger  numbers.    Similar  conditions  may  be  expected  to 

prevail  in  the  field. 

More  than  50  per  cent  of  parasitism  by  species  which  attack  the 
pupae  of  any  lepidopterous  insect  is  rare,  or  appears  to  be  so,  and  has 
never  been  encountered  in  the  experience  of  the  writer.  A  hi^er  rate 
of  mortality  frequently  results  when  the  pupa  of  the  host  is  also  af- 
fected by  parasites  which  have  attacked  it  during  its  larval  stages,  as 
for  example  in  the  case  of  the  tussock  moth  which  dies  after  construct- 
ing its  cocoons  through  parasitism  by  Tachinids,  as  well  as  by  Pimpla 
and  Chalcis.  If  the  parasitism  by  Tachina  amounts  to  50  per  cent  and 
of  Pimpla  and  Chalcis  together  to  50  per  cent,  it  is  safe  to  say  that  25 
per  cent  of  the  host  will  escape  attack  entirely,  and  that  a  consider- 
able majority  of  the  parasites,  taken  altogether,  will  be  involved  in  a 
conflict  between  themselves.  This  conflict,  as  already  stated,  may 
result  variously,  but  with  rare  exceptipns  to  the  disadvantage  of  one 
or  both  of  the  participants. 

It  is  very  largely  on  this  account  that  it  is  deemed  inexpedient  to 
depend  upon  the  parasites,  which  confine  their  attack  to  any  one  stage 
of  the  host,  to  effect  the  control  of  an  insect  like  the  gypsy  moth, 
which  is  subject  to  the  attack  of  several  distinct  groups  of  parasites 
at  diff«Tf*iit  sfagi^  in  its  career.  It  is  recognized  that  the  parasites 
have  their  own  rni'mies  to  contend  with,  and  that  they  are  subject  to 
all  of  the  other  and  various  controlling  influences  which  go  to  main- 
tain thr  stability  of  thr  natural  balance.  Add  to  these  the  losses 
which  thty  wmihl  suffer  through  undue  superparaiiitism,  and  the 
<'li;iii«'fs  for  their  continued  increase*  t<»  the  point  where  they  could  be 
e\[H'ettMi  to  exert  etTective  ct)ntrol  of  an  ins«*ct  so  fecund  as  the  gypsy 
nmth  ari'  .:n*;itlv  reduced. 

The  iiii)»ortatiec  of  supcrparasitism.  in  its  relations  to  hyperpara- 
sitisin.  is  also  consiih-rable.  It  is  probal)h'.  in  the  hist  analysis,  that 
truf  tn'diinj  i)arasitisin  will  Im*  fouinl  to  ht*  of  ran*  (M'currenee,  and 
that  in.staiieis  in  whieh  a  s«M'nn«larv  p.-irasiti*  is  attacked  are.  for  the 
pHiNt  part,  examples  tA'  su)M'r|)arasitisin  pure  and  simple.  The  destruo- 
tinri  nf  host  by  parnsitr.  ;iTni  panusit"*  by  hypcrparasite  may  be.  and  fre- 
<pi«ntl>  is.  I'MrriiMl  liivnini  "tjuarttrFiary "  afid  **«|uint|Ut»nar>'"  para- 
^itiv|Il,  hut  m  p-lativt-lv  \*v\  ffw  instarh*i>  are  th»*  si»ecies  involved 
iii«ap;il'ii'  nt"  attat'kiti^  tin-  MriL'iiiJil  para^itr  us  \\r\\  as  its  S4M*ondaries. 

'{'Ill-  L"  H'-ral  sul"j'«'t  ««f  parasitism,  as  a  faetor  in  the  natural  control 
vi  inserts,  is  t»f  enurs«»  th*'  main,  aiitl  almost  tin-  only  subject  under 
<■«  risKJf  !-atiMn  at  th<>  lalioraton  Its  phas«s  an*  manifnld  and  varied 
in  tlh-  f\tr»-!rM-.  but  tfit-re  is  hardly  a  ^inirlt-  oiit»  uhii-h  i.s  not  involved 
n»«'p'  "r  I'ss  ilirei'tly  with  sonn*  phase  nf  tin*  subt»nlinate  topje  of  HU|>er- 
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paraflitism.  In  any  discussion  of  the  progress  of  the  general  project, 
or  of  any  of  its  ramifications,  superparasitism  will  enter  and  mnat  be 
considered.  On  this  accoont,  the  writer  begs  the  indulgence  of  ento- 
mol<^p8ts  for  the  introduction  of  a  new  term  into  an  already  overbor- 
dened  vocabulary, 

AMARA  AVIDA  SAY  AS  A  STRAWBERRY  PEST 

By  John  B.  Suitr.  Sc.  D. 

That  certain  of  the  Carabida  will,  under  some  conditions,  vary 
their  normal  predatory  habits  by  feeding  in  the  adult  stage  npon  vege- 
table matter  is  well  known,  and  almost  every  collector  has  seen  some 
of  the  species  of  Harpalws  in  late  summer  feeding  upon  the  seeds  of 
grasses  and  rag-weed.  In  Europe  Zdbryts  is  known  to  have  similar 
habits  and  to  appear  in  some  cases  as  a  genuine  pest. 

Just  why  these  occasional  general  resorts  to  plant  food  occor  has 
never  been  satisfactorily  explained,  for  several  years  in  succession  may 
go  by  without  any  appearance  of 
the  insects  on  seeds,  and  then,  for 
a  year  or  two,  they  will  be  noticed 
in  many  localities. 

In  1900  two  species  of  Harpaius, 
caliginosus  and  pennsylvanicus, 
were  found  in  Pennsylvania  and 
Ohio,  injuring  strawberries,  just 
ripening,  in  June,  by  eating  out 
the  seeds,  and  in  the  process  so 
mutilating  the  flesh  that  the  berries 
became  unsalable.  Webster  in  Ohio 
and  Slingerland  in  New  York  re- 
ported these  outbreaks,  and  de- 
scribed the  work  of  the  insects  and 
their  habits  very  carefully.  But 
there  seems  to  be  no  explanation 
for  the  sudden  increase  so  ttarly  in 

the  season,  and  the  occasion  for  the  „,     „    .  «,«..,, 

'  Fig.  3,  Akaba  AViBA  Say  (Origlnnl). 

resort  to  the  strawberries. 

During  the  early  days  of  June,  1909,  I  made  a  trip  through  the 
strawberry  region  of  Cumberland  County,  New  Jersey,  and  was  ad- 
vised, as  I  approached  the  Maurice  River,  of  a  new  "bug"  that  ate 
into  the  ripeniDg  strawberries  and  destroyed  the  entire  crop.  No  one 
had  ever  seen  its  like  before,  and  the  descriptions  left  me  wholly  at 
sea  concerning  its  identity.     The  statement  that  they  ate  each  other 
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up  when  a  lot  of  them  were  put  toother  suggested  Carabids ;  but  the 
size,  color  and  active  diurnal  habits  of  the  species  seemed  to  negative 
this,  and  it  was  not  until  I  actually  saw  the  specimens  that  I  recog- 
nized the  depredator  as  Amara  avida  Say.  The  insects  had  been  only 
recently  matured,  many  of  them  were  not  yet  fully  colored  and  some 
of  them  had  the  chitin  not  yet  fully  hardened.  This  gave  the  majority 
a  lighter,  more  brownish  bronze  color  than  normal,  and  had  helped  to 
lead  me  astray,  since  everybody  referred  to  them  as  brown  in  color. 

The  insects  were  present  in  great  numbers  on  a  comparatively  small 
area  of  young  beds,  and  practically  every  berry  was  destroyed.  For- 
tunately, it  was  the  first  year  out,  and  the  crop  was  small ;  but  the 
owners  feared  for  the  future.  This  particular  species  is  not  one  of  the 
more  conunon  ground  beetles  and,  so  far  as  I  am  aware,  has  never 
been  accused  of  doing  similar  injury ;  so  I  was  interested  to  discover, 
if  possible,  the  rt^ason  for  the  invasion. 

The  Maurice  River  is  a  deep,  navigable  stream  for  several  miles 
from  its  mouth,  but  has  low  and  very  flat  banks  for  a  considerable  part 
of  its  course,  and  these  are  overflowed  much  of  the  time,  forming 
under  natural  conditions  a  deep  morass.  Some  of  the  owners  along  the 
rivt*r  combined  and  orjjanized  to  dyke  out  for  some  miles  along  the 
course,  and  thus  several  hundred  acres  of  very  rich  land  were  made 
available.  The  land  after  being  dyk«»d  was  U»ft  water  covered  for  a 
year  or  two  and  then  drained.  To  dry  out.  it  was  left  another  year  or 
two  untouched  and  allowed  to  grow  up  into  reeds,  rushes,  grasses  and 
in  fart  whatrvrr  would  come  in  naturally.  The  result  was  a  dense 
nia.ss  of  luxuriant  vt*trt*tation  that  afforded  excellent  feeding  ground 
for  nuniirous  iiisrct  species,  and  also  for  their  natural  enemies — 
trround  hertles  anions  them. 

In  the  suninier  of  IJUIS  part  of  this  land  was  plowed  and  cultivated 
aiul  later  set  out  in  strawberries.  In  the  sprinp  of  1909  other  adja- 
ernt  lan<l  was  pln\v«Ml.  and  hft  to  he  eultivated  and  prepared  for  plant- 
ing' latrr.  It  was  in  this  mass  (►f  plants  just  turned  over  that  this 
lari:«*  Int  ti\'  Atmira  sprei«s  matured  in  late  May,  and  they  found  them- 
.Sfjvrs  rntin-lv  withnnt  iinrmal  insrrt  food,  and.  at  that  seascm.  no 
m-vtU  nnr  nth«r  at  tractive  plant  fo<Ml  on  the  an-a  on  which  they  had 
Immii  Ikhii.  Hut  «'losr  at  han<l  wa.s  the  small  erop  of  strawberries  on 
thr  lati-  stt  plants  <»f  th«'  previous  y»'ar.  and  these  f«'ll  victims  to  their 
hunL'»*r  FiM'<linj;  was  don<»  ehi«*fly  at  niirht.  but  the  beetles  could  be 
readily  f<»tind  unihr  th<*  plants  durini:  thf  day,  and  they  ran  actively 
nnd  t!i'W  re;idilv. 

I  advisi'd  that  th«*  turning  undrr  of  th»*  drained  area  be  completed 

hy  rapidly  as  possible,  ami  that  no  n«*w  section  b«»  plowetl  under  just 

bifon-  a  strawb«'rr>'  season,  so  as  to  avoid  fon^inp  the  b<»etles  from  their 

*e^d'w/^  frrnundH  just  wlien  the  berries  were  most  susceptible. 
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Fig.  4.  Amasa  atida  Say.  Stractural  details:  1,  anterior  1^;  2,  medEan  leg; 
8,  posterior  leg;  4,  dypeus  and  labrum  from  above,  abowing  setie;  G,  epipbar- 
rox;   6,  labium  from  beneath,  Including  gula;   7,  maxilla. 
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BLATTID  NOTES 

By  Abthub  H.  Rosbnfeld,  Baton  Rouge. 

Eggs  of  Periplaneta  americana  L. 

At  various  times  during  1908,  examinations  were  made  of  ootheca 
of  the  American  cockroach,  to  determine  the  average  number  of  eggs 
in  these  pouches.    The  results  of  ten  examinations  are  as  follows : 


Dat«  of  Bxamlnatlon. 


Nomber  Eggm  in  OOClMO*. 


J0I74... 
AagDst  1. 


10. 


8ept«mber4 M. 


September  7. 


18. 


SeptemberSl >  M. 

September  21 ;  M. 


September  21 
September  21 
Heptember  21 
September  21 


Average  of  10  odth4H*a M. 


Eating  of  Eggs 

On  AiiiTust  10,  1908.  in  a  eajjr  containing  <»lcven  /'.  americatui  L., 
oiH*  I'mialf  was  ohsrrv^Ml  carrying  a  lar^re  (witheca.  The  following 
iiinriiini:  it  was  foun<i  that  tht*  r«rM:-^*<tM('  had  Ixmmi  dc'st roved,  nothing 
but  portions  of  tin*  outrr  sh«»ll  rcinainiiifx.  Th<»  c(><»kn)ach«*8  were  sup- 
plied with  an  ahundaixM*  of  foo<l.  h(*nci'  the  rating  of  thc^se  egjss  was 
not  <*ims«Ml  liv  starvation. 

Do   Roaches  Cause  Fires? 

At  ih»'  .Mitrir«*stion  <»f  Mr.  Wilinon  Nfwt*ll.  aihilts  of  P.  americana 
an<i  lihittlhi  qtrnuiuim  Linn.,  wrn*  plarrd  in  straight -walled  glass 
visvN  wiih  parlor  matrh«'s.  in  nnli-r  to  d<'tfrniiih»  tin*  possibility,  or 
pr«»li;iMliTy.  of  thrsi-  insrris  M'ttinL'  liri-  to  hoiiMs  hy  iirnitini;  iiiatchf^s. 
Kir*-  ill  liMiisi  s  havi-  siv«Tal  tinits  Ihifi  th<MiLrht  t«»  havf  oriirinated 
thn'ULrh  «M»rkroaflHs  ••!*  nii<-»'  iirnitiiitr  niatclns  i>y  L'nawini:  uiM>n  them. 

\m  I'mmI  w.is  supplit'd  \\\v  insii'ts  in  tlitst-  irsts. 

Tw.i  I't  lifilani  tti.  pl.H'iii  in  a  .Ma.sou  fruit  jar  .Iimh-  L*!>.  11)08,  were 
ii»a»i  .Iiih  ^th     Matrhrs  m»t  iL'nitrd. 

Twt»  lihittUa  Iff  nutinita,  plari-d  in  Mason  fruit-jar  with  a  few  par- 
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lor  matches  July  1,  1908,  were  still  alive  August  15th.    Matches  not 
ignited. 

Length  of  Life 

A  large  specimen  of  P.  americana  was  placed  in  a  breeding  cage 
June  26^  1908,  and  kept  constantly  supplied  with  food  in  the  shape 
of  Irish  potato,  starch,  etc.  This  cockroach  lived  until  October  30, 
1909,  or  a  period  of  1 1-3  years. 


THE   SAN  JOSE   SCALE  AND   ITS   RELATION   TO   CLI- 
MATIC DISTRICTS  OR  LIFE  ZONES  IN  WISCONSIN 

By  Henbt  H.  p.  Sevzbik,  Univeriiiy  of  Wisconsin. 

A  number  of  economic  entomologists  have  put  the  question  to  me. 
Is  Wisconsin  free  from  the  San  Jos6  scale?''  Marlatt'  writes, 
Wisconsin  is,  on  the  authority  of  Mr.  E.  P.  Sandsten,  horticulturist 
of  the  state  experiment  station,  now  free  from  the  San  Jos6  scale. 
The  only  occurrence  of  this  pest  in  the  state  was  three  years  ago  in 
the  extreme  southern  part,  and  it  was  here  stamped  out  by  the  prompt 
adoption  of  radical  measures.*'  The  people  of  Wisconsin  ought  to 
congratulate  themselves  if  such  a  condition  actually  exists.  From 
what  work  my  brother  and  I  have  done  in  preparing  our  paper,  **A 
Preliminary  List  of  the  Coccidae  of  Wisconsin"*  (the  species  men- 
tioned were,  with  one  exception,  collected  in  or  near  Milwaukee),  and 
from  the  few  days  I  have  spent  in  the  field  in  or  near  Madison  I  am 
thoroughly  convinced  that  the  people  of  this  state  would  be  surprised 
at  the  results  of  a  systematic  inspection  in  regard  to  this  pest. 

The  relation  of  climate  to  the  spread  of  the  San  Jos6  scale  has  been 
considered  by  Howard  and  Marlatt  in  three  bulletins.^  ^  ' 

Dr.  C.  Hart  Merriam  has  established  a  number  of  climatic  districts 
or  life  zones  within  which  particular  animals  or  plants  perpetuate 
themselves  and  outside  of  which  they  fail  to  become  established.  These 
life  zones  are:  The  tropical,  occupying  small  areas  in  Florida  and 
southern  Texas;  the  lower  and  upper  austral,  covering  the  bulk  of 
the  United  States;  the  transition  zone,  coming  between  the  last  and 
the  boreal  zone  of  Canada  northward.  **The  early  records  led  to  the 
belief  that  the  San  Jose  scale  would  be  practically  limited  to  the  upper 
and  lower  austral  zon^s,  and  that  the  important  fruit  districts  in  the 


1  Bull.  No.  3,  U.  S.  Dept.  of  Agric.  Bureau  of  Ent,  1896. 

*  Bull.  No.  12,  U.  S.  Dept  of  Agric.  Bureau  of  But,  18^8. 
»  Bull.  No.  62,  U.  S.  Dei»t  of  A#:rIo.  Bureau  cj^lQht.,  1906. 

*  Joum.  of  Boon.  Ent.  II,  No.  4,  1909,  pp.  296-298. 
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northern  TTnited  Stat«a  and  in  the  elevated  mountain  regions,  rept«- 
eented  by  the  transiticni  zone,  would  be  slightly,  if  any,  inferted.  In 
the  main,  the  records  of  the  distribution  of  the  San  J<mt  scale  ban 
confirmed  this  belief.  .Nevertheless,  the  scale  has,  in  a  number  of 
instances,  appeared  well  into  the  transition  zone  as  fixed  by  Doctor 
Merriam,  notably  in  Masaaohusetts,  in  New  York,  in  Michigan  and  a. 
few  other  points;  but  in  moat  of  these  cases  the  evid^ee  gained 
from  the  relation  of  other  animals  and  plants  would  indicate  that  tha 
transition  and  upper  austral  zones  were  not  correctly  charted,  so  that 
in  general  the  belief  in  the  immunity  of  the  transition  zone  holds." 
A  comparison  of  the  maps  in  bulletins  3  and  62,  p.  34,  showi  th>t 
the  life  zones  have  also  been  corrected  in  Wisconsin.  According  to 
the  former  map  all  that  part  of  Wisconsin  south  of  a  line  drawn  more 
or  less  obliquely  across  the  state,  from  the  neighborhood  of  Milwankee 
on  the  east  to  near  the  middle  of  the  state  on  the  west,  belongs  to 
the  upper  austral  zone,  whereas  in  the  later  corrected  map  only  the 
southwest  and  southeast  comers  of  the  state  belong  to  this  zone.    Tba 


lu  Wbii'h  the  Hui  J<>N«  Ht-ale  Has  Been  FMud; 
:  \Vaiik"Htiii.  {  Wiilnnnli.  S  Jeffemui,  6  DaiMi 


foDdwiiiR  ninp  BhowiD^  the  counlira  in  which  the  San  JosA  scale  hai 
bi'on  foiiiid  iu  \Vis(.-onain.  indicatt's  that  thJH  ^-st  is  cuiifiiied  to  tha 
eo'jfh<'m'j»rt:bf  tte  rfati^-  ^The'.eouuUra  dwimaletl  by  a  phis  sign 
are  (rivtfn"  dn'tlfic'authdrliy  tif'Prol' J,  "0.  Moot*,  the  former  nnneij 


February,  '10]  sbvbbin:    san  josb  scalb  108 

inspector;  the  heavy,  black  dots  show  the  localities  in  which  my 
brother  and  I  have  found  this  pest 

From  the  present  data  on  the  distribution  of  the  San  Jo66  scale  in 
Wisconsin,  it  is  apparent  that  it  has  not  been  found  in  the  transition 
zone  as  limited  by  the  earlier  map;  however,  according  to  the  later 
corrected  map,  the  pest  has  established  itself  within  this  zone.  As 
Marlatt*  writes,  **too  much  stress,  however,  should  not  be  put  on 
zonal  limitations,  and  there  may  always  be  outbreaks  of  longer  or 
shorter  standing  in  the  borders  of  the  transition  region.*' 

While  collecting  insects  in  the  vicinity  of  Madison  no  attention 
was  at  first  paid  to' ascertaining  the  presence  of  scale  insects,  but 
while  working  at  Tenny  Park,  which  is  located  about  three  or  four 
miles  northeast  of  the  State  Experiment  Station,  my  attention  was 
drawn  to  a  very  serious  infestation  of  the  Willow  scale,  Chionaspis 
saHcis-nigrce  (Walsh).*  It  occurred  most  abundantly  on  two  species 
of  dog- wood;  the  red  dog- wood,  Comus  stolonifera,  and  the  gray 
dog-wood,  Comus  paniculata.  So  serious  was  the  infestation  that  on 
many  of  the  red  dog-wood  shrubs  not  a  bit  of  red  bark  was  visible, 
the  twigs  and  branches  being  plastered  from  the  very  tips  of  the 
twigs  to  the  roots  with  this  conspicuous  white  scale.  On  the  red  dog- 
wood these  were  accompanied  by  a  very  serious  infestation  of  the 
San  Jos6  scale,  causing  the  shrubs  to  appear  as  if  covered  by  soot  from 
the  nearby  factories  and  railroads,  leaving  only  here  and  there  small 
patches  of  red  bark  on  the  branches.  In  Vilas  Park  and  in  a  cemetery, 
both  within  two  miles  of  the  State  Experiment  Station,  the  San 
Jos6  scale  was  again  found  upon  recently  planted  shrubs. 

A  twig  of  this  material,  which  was  collected  in  Tenny  Park,  was 
sent  to  Mr.  J.  G.  Sanders,  agent  and  expert  at  the  Bureau  of  Entomol- 
ogy* Washington,  D.  C,  in  order  to  have  him  verify  my  identification. 
In  a  letter  he  writes:  **Your  letter  of  November  7,  and  accompany- 
ing specimen  of  scale  at  hand.  You  were  correct  in  your  determina- 
tion of  this  scale  insect  as  the  genuine  San  Jose  (Aspidiotv^  per- 
niciosus  Comst.).  The  twig  which  you  sent  was  very  seriously  in- 
fected, indicating  that  this  particular  tree  had  been  infested  for  at 
least  two  or  three  years.*' 


^  Prof.  Wm.  S.  Marshall  has  pointed  out  to  me,  along  the  Uniyerslty  Drive 
in  Madison,  this  same  scale  insect,  which  has  become  so  injuriously  abundant 
on  the  American  Aspen  or  Quaking  Asp  {Populua  tremuloides)  as  to  kill  some 
of  the  trees. 
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Scientific  Notes 

a 

Gypsy  Moth  at  Wallingford»  Conn.— A  serious  infestation  of  the  gypsy 
moth  was  diBcovered  at  Wallingford,  Connectlcat,  aboot  twelve,  miles  north 
of  New  Haven,  during  December.  Up  to  the  time  of  this  writing  nearly 
6,000  egg-masses  had  been  found  and  destroyed  by  soaking  them  with  creo- 
sote oil.  The  center  of  the  infestation  is  in  the  village,  and  while  the  limits 
have  not  yet  been  determined  it  is  hoped  that  the  pest  has  not  spread  to  the 
surrounding  country. 

The  suppression  work  will  be  conducted  vigorously  under  the  supervision 
of  the  State  Entomologist,  and  if  possible  the  pest  will  be  e« terminated  from 
this  locality,  which  is  the  farthest  point  westward  where  this  insect  is  known 
to  occur. 

Heretofore  the  only  known  infested  locality  in  Connecticut  was  8tonington» 
where,  after  four  seasons'  work,  the  pest  has  been  nearly  exterminated. 

W.  B.  B. 

Carbon  Tetrachloride  vs.  Cart>on  Bl-sulphide. — Several  serious  disad* 
vantages  attend  the  use  of  carbon  bi-sulphlde  as  a  fumigant  when  used  in 
buildlngR  for  the  control  of  pests  of  grain  products  or  natural  history  col- 
lections,  particularly  Its  inflammable  character,  disgusting  and  Irritating 
odor,  and  diagrreeable  residuum.  Last  year  I  experimented  with  the  tetra- 
chloride of  carbon,  using  larve  of  Attagenus  as  subjects,  and  found  it  moch 
more  agreeable  to  use  and  reasonably  effective.  On  my  recommendation 
several  others  have  tried  it  with  satisfactory  results. 

lu  tight  rases  it  should  be  used  at  a  strength  of  45  to  50  cc.  per  cubic  fbot 
For  the  standanl  museum  case,  16  x  19  x  3  inches,  15  to  20  cc.  is  sufficient 
if  the  case  shuts  tif^htly.  For  large  cases  a  strength  of  one  quart  to  60 
cubic  feet  is  desirable — pnu*ti<>ally  twi<.*e  that  of  c*arbon  bi*sulphlde,  of  which 
a  pint  to  50  cubic  feet  Is  sufflcient.' 

Carbon  tetrachloride  is  a  clear,  volatile,  heavy  liquid  with  a  specific  grav- 
ity of  about  1.6.  It  is  non-inllammable.  and  its  odor  on  evaporation  is 
scarcely  noticed  where  that  of  bi-sulphide  would  be  intensely  disagreeable. 
It  is  ver>'  useful  as  a  solvent  of  oils,  rubber,  etc.,  agrfH*ably  replacing  gaso- 
line or  naphtha  for  removiuK  grease  from  clothing;  or  insect  specimens  with- 
out injury  to  color.  ("(?arbon,"  etc.)  When  purchased  at  retail  the  price 
ranu't-s  altoiit  :{o  or  4o  (^'nts  iht  pound,  hut  in  (piantity  it  may  be  had  for 
about  oil*-  third  an  much. 

AiHKKT  IV  MoRsK.   yVtllrnley,  Momm, 

>  !  am  aw.irt'  ttuit  tbt«  aiiiixiiit  of  rartmn  tiltiilptiMr  In  niurh  grvmlvr  Ihan  li*  jc^lMrally 
KtatiMi  ti>  l*«*  lift  f«<*ary.  Iiiii  u  ••trvnKtti  **t  «•!!*•  iMiurnl  t«i  l.nuo  ruliir  fret  **(  i«|i«c'«  has  BOt 
|iri>\t»|  <«ati«r:i«!i>rr  for  iuu<*«<uiii  i>«-at*«.  th*>  RhoVf  iini|><irti**n<*  tH*lii|;  fnuoil  nrreiiAAry  la  lae 
e\i««*rtm«*nti»  rffi*rr«»«l  to  :itn»v««. 
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The  editors  will  thankfoUj  receive  news  Items  and  other  matter  llkelj  to  be  of  In- 
terest to  sabsorlbers.  Papers  will  be  published,  so  far  as  possible,  In  the  order  of  re- 
ception. All  extended  oontrlbatlons,  at  least,  shoald  be  In  the  hands  of  the  editor  the 
first  of  the  month  preceding  pabUoatlon.  .  Reprints  may  be  obtained  at  cost.  Con- 
tribators  are  requested  to  sapply  electrotypes  for  the  larger  Illustrations  so  far  as  pos- 
sible.   The  receipt  of  all  papers  will  be  acknowledged.— Eds. 

The  recent  Boston  meeting  must  rank,  as  Boston  meetings  univer- 
sally have  ranked  in  the  past,  as  one  of  the  most  profitable  scientific 
gatherings.  There  was  a  large  attendance  of  entomologists  from  the 
northeastern  United  States  in  particular.  It  is  to  be  regretted  that 
so  few  Washington  (D.  C.)  entomologists  were  able  to  be  present* 
Their  absence  was  a  distinct  loss  not  only  to  those  in  attendance  but 
also  in  a  measure,  at  least,  to  themselves.  The  most  satisfactory 
progress  is  possible  only  when  investigations  and  plans  for  future 
work  are  discussed  in  thoroughly  representative  assemblies.  Aside 
from  all  questions  of  friendship,  good  fellowship,  etc.,  it  is  distinctly 
unfortunate  that  our  progressive  Bureau  of  Entomology  was  not  more 
adequately  represented  at  the  various  sessions.  The  practice  of  sub- 
mitting abstracts  of  the  longer  papers,  leaving  the  details  for  publi- 
cation, appears  to  be  growing  and  certainly  afforded  a  most  welcome 
relief  from  the  pressure  of  earlier  meetings  and  thus  permitted  ex- 
tremely desirable  discussion.  Friendly  and  courteous  criticism  of 
results  obtained  and  discussion  of  methods  employed  in  investiga- 
tions cannot  but  result  in  good  to  all.  There  was  a  large  series  of 
very  meritorious  papers,  several  of  them  being  concerned  with  meth- 
ods, which  latter,  it  should  be  remembered,  eventually  determine  the 
reliability  of  our  results.  There  have  been  discussions  in  the  past  as 
to  the  standardization  of  methods  and  more  attention  can  well  be 
given  to  this  subject  in  the  future. 

The  following  statement  of  business  manager  shows  a  most  grati- 
fying condition  of  affairs :  The  year  1909  closed  with  542  subscribers, 
an  increase  of  57  over  the  previous  year,  and  with  a  balance  of  prac- 
tically $250.  The  total  income  for  the  year  was  $1,448.14,  with  bills 
receivable  of  $263.76  and  a  balance  from  1908  of  $191.36,  making  a 
total  income  of  $1,903.26.    The  total  expenditures  were  $1,230.93,  of 
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which  $1,090.05  was  for  printing.  There  are  bills  payable  o£  $353.10, 
$268.40  for  No.  6  of  Vol.  II,  making  the  total  expense  for  the  year 
$1,584.03.  The  publication  of  the  Journal  would  be  very  difficult 
were  it  not  for  the  generous  support  of  our  advertisers.  From  the 
tone  of  letters  from  our  advertisers  in  renewing  their  contracts,  prac- 
tically all  of  which  have  been  renewed,  we  arc  led  to  believe  that  our 
readers  appreciate  the  advertisers  of  the  journal  and  that  they  are 
receiving  most  satisfactory  returns  from  the  Journal  as  a  medium  of 
publicity. 

The  Journal  has  140  complete  volumes  of  Vol.  I  and  500  of  Vol. 
2.  According  to  the  vote  of  the  company  in  December,  1908,  the  price 
of  Vol.  1  will  be  advanced  as  soon  as  the  stock  has  been  reduced  to  100 
copies,  so  that  any  institutions  or  libraries  wishing  complete  sets  will 
profit  by  securing  them  at  once. 

Bills  for  Volume  3  will  be  mailed  to  all  1909  subscribers  and  we 
shall  assume  that  subscribers  wish  the  Journal  continued  unless 
infonned  to  the  contrar}'.  If  remittances  for  Vol.  3  or  orders  for  its 
continuance  have  not  been  received  by  April  1  the  subscriber's  name 
will  be  dropped  from  the  mailing  list  as  required  by  the  orders 
of  the  post  office  department.  A  prompt  remittance  will  therefore 
greatly  aid  the  manager  and  avoid  unnecessary'  inconvenience. 

It  is  our  hope  to  increase  our  subscription  list  to  over  <H)0  this  year, 
and  sample  copies  will  be  gladly  sent  to  any  interested. 

We  commend  to  the  thoughtful  c(»nsideration  of  <mr  colleagues,  a 
paper  in  this  issue  on  one  phase  of  parasitism.  It  illustrates  in  an 
adniirahle  manner  the  complex  character  of  the  factors  determining 
the  ability  of  one  organism  or  group  of  oriranisms  to  successfully  con- 
trol injurious  species,  and  <*mphasizes  the  necessity  of  scientific  in- 
vest i'jat  ion  pn*c(»dinL'  in  large  mea.su re  at  h'a.st,  attempts  at  practical 
application.  American  entomolojrists  now  have  an  opportunity  of 
stiKlyint:  thr  prot:rcss  of  cmc  of  the  gr<*atest  experiments  in  the  em- 
ploy mmt  <»f  parasitic  insects.  The  scientific  portion  of  this  under- 
takini:  in  Xrw  Knt:lan<l  has  already  resulted  in  material  additions  to 
our  knowlrclLTc  of  parasitic  and  predaceous  forms,  while  the  practical 
results  an'  most  cncouraLrinL'.  Studies  of  various  phases  of  the 
natural  (M»ntrol  of  insrct  p«sts  are  bfiiiir  madf  by  fntonioloirists  here 
and  then*  throutrhout  th«'  country  and  nnist  ♦'V«ntually  r<'sult  in  the 
amnnulation  of  data  iiulispensahle  to  thosf  att«*mptini;  to  make  prac- 
tical us»"  of  such  a^rcnts.  With  su<'h  know  l.^lL't*  as  a  basis,  it  nmy  even 
be  possible  to  discov«*r  or  develop  forms  or  ra«'es  witli  a  supiTior  effi- 
ci«*ncv. 
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The  Insect  and  Other  Allied  Pests  of  Orchard,  Bush  and  Hot- 
house Fruits,  by  Fred  V.  Theobald.  Published  by  the  author,  Wye 
Court,  Wye,  England,  p.  I-XVI,  1-550 ;  326  text  figures.     1909. 

The  author,  in  briDging  together  and  summarizing  the  available  knowledge 
respecting  British  pests,  has  produced  a  volume  which  should  be  extremely 
serviceable  to  American  entomologists  as  well  as  of  great  value  to  English 
readers.  Spraying  is  considered  as  of  relatively  small  importance  in  con- 
trolling insect  pests,  a  position  quite  contrary  to  American  experience,  though 
possibly  justified  by  English  conditions.  After  a  brief  survey  of  the  charac- 
teristics ot  the  various  groups  of  the  animal  kingdom,  summary  accounts  ac- 
companied by  brief  bibliographies  in  many  instances,  are  given  of  the  in- 
jurious species.  These  latter  are  grouped  under  their  important  food  plants, 
those  affecting  the  apple  occupying  a  considerable  portion  ot  the  volume.  The 
author  precedes  his  discussion  by  a  list  of  the  species  treated,  the  forms  being 
grouped  systematically  and  the  character  of  the  injury  briefly  indicated.  Amer- 
ican entomologists  will  be  particularly  interested  in  the  discussion  of  the 
brown- tail  moth,  the  codling  moth,  the  pear  midge  and  other  insect  pests 
common  to  the  two  countries.  It  will  be  noted  that  the  English  estimate,  so 
far  as  injury  is  concerned,  may  be  very  different  from  the  American  status. 
There  are  many  species  noticed,  some  of  which  are  likely  to  be  imported  on 
nursery  stock.  It  might  be  well  if  the  attempt  of  Americans  to  secure  imi- 
form  common  names  for  injurious  insects  could  be  broadened  to  include, 
so  far  as  possible,  the  destructive  European  pests.  The  appendix  discusses 
several  extra  limital  species  which  might  become  destructive  in  England,  espe- 
cially the  Mediterranean  fruit-fly,  the  cherry  fruit-fly,  the  West  Indian  scale, 
the  San  Jos6  scale,  and  gives  the  formulae  for  various  insecticides.  The  book 
is  printed  on  a  heavy  coated  paper,  and,  as  a  consequence,  the  numerous  illus- 
trations, a  number  American  and  many  original,  come  out  remarkably  well. 
This  volume  should  be  in  the  hands  of  every  economic  entomologist,  especially 
those  having  charge  of  nursery  inspection  work. 

Spraying  Apples  for  Curculio  and  Codling  Moth,  by  E.  P.  Tay- 
lor, Mo.  St.  Fruit  Exp't.  Sta.  Bui.  21,  p.  1-69,  1909. 

This  bulletin  summarizes  an  extensive  series  of  observations  and  experi- 
ments upon  these  two  important  pests.  The  author  finds  that  three  early 
sprays,  one  when  the  petals  are  off,  the  second  ten  days  later  and  the  third 
ten  days  thereafter,  resulted  in  97.6  per  cent  of  picked  apples  free  from  Cur- 
culio marks,  while  45.5  per  cent  were  damaged  on  the  trees  unsprayed.  This 
treatment  gave  99.83  per  cent  of  picked  apples  free  from  codling  moth  injury, 
while  unsprayed  trees  had  14.5  per  cent  of  the  picked  fruit  wormy.  Com- 
bining the  results,  three  sprays  gave  97.4  per  cent  picked  apples  free  from 
both  kinds  of  injuries,  while  unsprayed  trees  had  only  46.1  free  from  such 
blemishes.  Furthermore,  this  treatment,  by  preventing  windfalls,  gave  45 
per  cent  more  picked  apples  than  the  unsprayed  trees  and  doubled  the  cash 
returns  from  the  crop,  giving  a  net  profit,  due  to  the  application  of  the 
poisons,  of  $65.36  per  acre.    Comparisons  between  applications  of  Paris  green 
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and  arsenate  of  lead  gave  a  decided  superiority  for  the  latter.  The  author 
properly  emphasises  the  necessity  of  very  thorough  application  if  satisfactory 
results  are  to  be  secured.  This  bulletin  is  well  illustrated  and  printed  on 
excellent  paper. 

Insect  Enemies  of  Tobacco,  by  Z.  T.  Metcalp,  N.  C.  Dep't.  Agric. 
Special  Bui.  p.  1-72,  1909. 

This  publication  discusses  first  the  general  forms  of  injury,  the  methods  of 
control  and  the  Insecticides  available  for  use.  The  author  concludes  from  vari- 
ous estimates  that  there  is  no  danger  to  the  users  of  the  product  from  apply- 
ing arsenates  to  tobacco,  though  he  does  not  advise  such  treatment  shortly 
before  harvesting.  There  is  a  brief  discussion  of  insect  structure  and  cUmI- 
ficatlon.  Numerous  forms  arc  treated  in  a  summary  manner,  the  author 
making-  the  Imlletin  of  greater  practical  value  by  distinguishing  between  tha 
principal  and  the  lewier  inxect  euenilefi.  The  publication  Is  profusely  illus* 
trated,  the  ap[>earance  of  iiian>'  figures,  however,  being  seriously  marred  1^ 
the  poor  quality  of  the  pa|)er. 

Fumigation  of  Apples  for  the  San  Jose  Scale,  by  A.  L.  Quain- 

TANCE,  U.  S.  Dep't.  A^^ic,  Bur.  Ent.  Bui.  84,  p.  1-4:^,  1909. 

This  bulletin  gives  in  detail  methods  employed  and  results  secured  In 
fumigating  fruit  infested  with  San  Jos6  scale.  The  author  has  demonstrated 
the  practicability  of  such  treatment  and  suggests  the  desirability  of  Its  adop- 
tion in  case  the  countries  now  prohibiting  the  Importation  of  fruit  infested 
by  Sau  Jo86  scale  will  accept  such  fruit.  He  also  calls  attention  to  the  ap- 
pHcubility  of  thlH  treatment  to  other  fruits.  The  bulletin  is  illustrated  by 
two  adininilily  ntloriul  piato**,  and  is  made  more  valuable  by  an  appendix 
giving  a  synopsis  of  the  laws  and  decrees  relating  to  the  introduction  of  live 
plants  and  fresh  fruits  in  force  in  foreign  countries,  and  similar  laws  and 
rc^ulntinns  nf  tlic  viiriouH  .\nH*ri<'an  states. 

Bee  Keeping  in  Massachusetts,  by  BrRTuN  X.  (J.vtks,  U.  S.  Dep't. 

Aixru'.,  Uuv.  Knt.  Hul.  Tf),  l>urt  7,  p.  Hl-KK).  VM)\). 

Tills  v«*ry  loadable  publication  giv«*s  a  historical  sketch  of  bee  keeping  In 
Massachusetts,  together  with  a  large  amount  of  interesting  local  Information. 
There  is  an  annotated  list  of  the  more  important  honey-producing  plants, 
togetlier  with  local  observations  on  the  noctarproducing  period  in  represent- 
ative regions.  Data  is  given  upon  the  employment  of  Im>os  in  greenhouses. 
On**  of  th«*  curious  results  of  the  inv«'stigation  Is  th<'  evidence  gathered 
shoN^in^  serious  injury  here  and  there  to  the  lie**  itepping  industry  by  the 
superal)un*lanc«-  of  ^ypsy  and  brown-tall  moth  cat«>rplllars.  This  bulletin 
shnuM  be  most  servic<*able  tn  all  bee  )ie«-pers  in  New  KuKland.  particularly 
as  ir  gives  a  bibliography  of  tb«'  more  important  arti<*l«>s  relating  to  bee 
kee|ijn^r  in  Massachusetts. 

Concentrated  Lime-Sulfur:  Its  Properties,  Preparation  and  Uic, 

by  .1    W  Stkwvut,  Vi\.  St.  Toll.  AL-ric   Kx|.'t.  Sta    Mul.  !»*J.  p.  1-20, 
lf*n:i 

Thin  bulletin  givi's  In  con«l«*nsei|  form  the  results  of  »  xtt>niled  experiments 
In  th«>  preparation  and  application  of  llm«'-sulfur  wnshi^.     The  author  finds 
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that  a  concentrated  wash  about  27  degrees  Beaume  (1.23  specific  gravity) 
does  not  ft-eeze  above  15  degrees  Fahrenheit.  Results  of  a  series  of  trials 
to  determine  the  relative  amounts  of  lime  and  sulfur  show  that  the  waste  Is 
smallest  when  100  pounds  of  lime  and  195  pounds  of  sulfur  are  used  to  100 
gallons  of  water.  This,  It  may  be  noted,  is  very  nearly  the  same  as  the 
Cordley  formula.  The  field  results  of  several  investigators  with  this  wash 
against  San  Jos6  scale  and  apple  scab  are  summarized.  A  table  has  been 
prepared  showing  the  approximate  strengths  to  be  employed  for  various 
sprays.  Experiments  in  the  use  of  poisons  with  a  lime-sulfur  wash  leads  the 
author  to  advise  the  employment  of  arsenite  of  lime.  This  bulletin  gives 
valuable  data  upon  an  Important  subject. 


Current  Notes 

Conducted  by  the  AMociate  Editor 

Dr.  L.  O.  Howard  has  approved  plans  for  a  special  investigation  of  the 
ticks  concerned  in  the  transmission  of  the  so-called  spotted  fever  of  human 
beings  in  the  Rocky  Mountain  region.  The  cooperation  of  Prof.  R.  A. 
Cooley,  who  has  done  notable  work  on  the  ticks  of  Montana,  has  been  ob- 
tained. He  will  become  a  collaborator  of  the  bureau  on  March  1,  and  super- 
vise the  work  done  in  Montana.  An  agent  of  the  bureau  will  be  stationed  in 
the  Bitter  Root  Valley,  where  a  particularly  virulent  strain  of  the  disease 
occurs,  for  studies  of  the  tick  throughout  the  season.  The  biological  survey 
of  the  department  of  agriculture  has  agreed  to  place  a  man  in  the  valley  to 
obtain  data  on  the  exact  limitations  in  the  distribution  of  the  various  ani- 
mals that  serve  as  hosts  for  the  ticks.  This  investigation  is  connected  with 
the  other  tick  work  of  the  Bureau  of  Entomology,  under  the  direction  of  Mr. 
W.  D.  Hunter. 

Plans  have  been  perfected  for  a  cooperative  investigation  by  the  Bureau  of 
Entomology  and  Clemson  (College  of  South  Carolina  of  the  cotton  red  spider 
(Tetranychus  gloveri)  in  that  state.  A  joint  agent  will  be  placed  in  the 
field  on  February  1. 

Mr.  D.  L.  Van  Dine,  engaged  in  investigations  of  the  sugar  cane  and  rice 
Insects  in  the  Bureau  of  Entomology,  is  about  to  locate  at  Audubon  Park, 
New  Orleans.  Plans  have  been  perfected  for  cooperation  with  the  Sugar 
Experiment  Station  of  the  state  of  Louisiana.  Mr.  Van  Dine  will  locate  in 
quarters  furnished  by  the  station.  His  labctratory  will  be  opened  about  Feb- 
ruary 1.  Mr.  T.  C.  Barber,  who  is  engaged  in  the  study  of  the  relation  be- 
tween the  Argentine  ant  and  the  sugar  cane  Pseudococcus,  und^r  the  direc- 
tion of  Mr.  Wilmon  Newell,  will  be  located  with  Mr.  Van  Dine. 

Since  the  Division  of  Insects  has  been,  moved  into  the  new  National 
Museum  building,  the  additional  space  has  given  enough  room  so  that  the 
entire  systematic  collections  amassed  by  the  Forest  Insect  Investigations  have 
been  moved  into  that  building. 

J.  F.  Zimmer,  who  has  been  working  on  citrus  fruit  insects  in  the  Bureau 
of  Entomology,  has  been  transferred  to  the  branch  of  deciduous  fruit  insect 
investigations. 

Reginald  Wooldridge  has  been  appointed  as  an.  agent  and  expert  for  work 
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in  the  Gypsy  Moth  Parasite  Laboratory  of  the  Bureau  of  Bntomology  at 
Melrose  Highlands,  Mass. 

Mr.  M.  M.  High,  working  in  the  branch  of  truck-crop  and  stored-product 
insect  investientions  ut  Stark villc,  Miss.,  has  been  ordered  to  Brownsville, 
Texas,  to  continue  the  same  line  of  work  in  that  Tlcinlty. 

Mr.  H.  M.  Russell,  who  w^orks  in  the  same  branch  formerly  located  in 
southern  Florida,  with  headquarters  at  Orlando  and  Miami,  is  now  located 
at  Compton,  Cal.,  in  the  special  study  of  insects  injurious  to  sugar  beets  and 
other  vegetable  crops. 

Mr.  W.  B.  Parker,  University  of  California,  Berkeley,  Cal.,  was  recently 
appointed  collaborator  in  the  same  branch. 

Mr.  R.  E.  Snodgrass  completed  his  work  in  the  Bureau  of  Entomology  on 
the  anatomy  of  the  honey  bee  in  September,  and  left  for  a  short  trip  through 
England  and  Scotland.  He  has  now  returned  and  is  engaged  in  the  work 
on  the  prevention  of  the  spread  of  moths. 

Dr.  G.  F.  White,  expert  in  bacteriology  of  bee  diseases  in  the  Bureau  of 
Entomology,  is  spending  the  winter  in  Germany,  taking  courses  in  pathology 
in  the  University  of  Freiburg. 

Mr.  A.  H.  McCray,  of  the  Bureau  of  Entomology,  is  on  furlough  for  the 
college  year.    He  is  attending  Ohio  State  University. 

Prof.  Herbert  Osboru.  of  Ohio  State  rniver»ity,  who  was  granted  a  year's 
leave  of  absence  from  his  university  last  June,  is  engaged  in  investigat- 
ing the  economic  importance  of  the  Jas8ids>,  with  reference  to  the  produc- 
tion of  cereal  and  forage  crops.  Professor  Osborn  has  been  carrying  on  his 
investigations  in  th«>  Held  throuKhout  the  northern  part  of  the  country  during 
the  past  summer  and  will  continue  his  work  in  the  South  and  Southwest 
during  the  coming  spring  i^nd  summer,  embodying  the  results  in  a  compre- 
hensive report  to  be  published  later  by  the  Bureau  of  Entomology. 

W.  C.  O'Kane,  A.  M.,  a  graduate  of  Ohio  State  rnlvorsity,  has  been 
appointed  instructor  in  entomology  at  the  New  Hampshire  College  of  Agri- 
cultur<^  and  the  Mechanic  Arts  at  Durham,  N.  H. 

The  CamliridKe  Hntomological  Club  gave  a  smoker  in  Copley  Hall  Tues- 
day (-v«nint:.  December  l!l^  to  which  wen*  invited  all  entomologists  and  geolo- 
gists attfiHllni:  tin*  sri^'ntilh*  meetings. 

Dr.  K.  P.  I'»lt.  st'ite  entiinmlo^ist  «»f  New  Y«irk  and  e<lltnr  of  this  Jori!VAU 
visittMl  s«'V«  ral  ICuropean  mustuins  duriuK  November  and  Docombor  for  the 
purpose  of  stud>in>:  special  collections. 

Trof.  .Idhn  It.  Smith  v::i\*'  tin*  annual  address  lM>fore  the  Hntomological 
Socitty  of  America  at  the  Ito^ton  m«'4'ting  Thursday  evening.  I)ec«*niber 
3n.  Mis  subj«'<*t  was  'insects  and  KntomoIoKists;  Their  Urlation  to  the 
Country  at  I^iirge."  The  addn-ss  was  illustrated  with  lantern  slides,  and  was 
open  to  ihf  public. 

Mr.  Theodore  1).  Crbahns.  formerly  of  thi«  Bureau  of  Kntomology.  V.  8. 
Department  of  Agriculture,  has  be«'n  upi>olnted  assistant  in  research  fleld 
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work  in  the  Department  of  Entomology  of  the  Minnesota  Agricultural  Experi- 
ment Station. 

Mr.  Arthur  H.  Rosenfeld,  formerly  assistant  entomologist  on  the  stafT  of 
the  State  Crop  Pest  Commission  of  Louisiana  at  Baton  Rouge,  has  been 
appointed  entomologist  of  the  Estacion  Experimental  Industrial  Agricola 
at  Tucuman,  Argentina,  and  has  entered  upon  his  new  duties. 

Prof.  F.  L.  Washburn  of  the  University  of  Minnesota  and  of  the  Minne- 
sota Agricultural  Experiment  Station,  has  been  granted  a  two  months' 
leave  of  absence  by  the  board  of  regents,  and  will  spend  February  and  March 
studying  conditions  governing  the  control  of  insects  affecting  market  gardens 
and  small  land  holdings  in  Europe. 

According  to  the  Ehcperiment  Station  Record,  Prof.  John  F.  Nicholson, 
formerly  entomologist  and  botanist  of  the  Oklahoma  College  and  station, 
has  been  appointed  bacteriologist  at  the  Idaho  College  and  station  and  has 
entered  upon  his  duties. 

At  the  Oregon  College  and  Experiment  Station  Mrs.  Laura  Hill  Griffin 
has  resigned  as  assistant  entomologist  and  Miss  Alice  L.  Edwards  has  been 
appointed  in  her  place.  Miss  Edwards  is  a  graduate  of  the  college  in  the 
class  of  1906. 

A  department  of  economic  entomology  has  been  organized  at  the  Uni- 
versity of  Wisconsin,  and  Mr.  J.  G.  Sanders,  formerly  of  the  Bureau  of 
Entomology  at  Washington,  has  been  placed  in  charge,  with  the  rank  of 
assistant  professor.  Mr.  Sanders  will  also  be  state  entomologist,  and  will 
have  charge  of  nursery  inspection.  He  will  assume  the  duties  of  his  new 
position  about  February  1. 

In  August,  1909,  the  Connecticut  Legislature  just  before  adjournment 
passed  a  law  providing  for  the  inspection  of  apiaries  of  the  state  and  plac- 
ing the  work  under  the  direction  of  the  state  entomologist.  The  appropri- 
ation is  small,  being  only  |500  for  the  biennial  period.  Two  experienced  bee- 
keepers have  been  appointed  as  inspectors,  Mr.  H.  W.  Coley  of  Westport  for 
the  southern  portion  of  the  state,  including  Fairfield,  New  Haven,  Middlesex 
and  New  London  counties,  and  Mr.  A.  W.  Yates  of  Hartford  for  the  northern 
portion,  Litchfield,  Hartford,  Tolland  and  Windham  counties. 

Mr.  H.  L.  Frost  of  Arlington,  Mass.,  has  been  appointed  a  trustee  of  the 
Massachusetts  Agricultural  College  at  Amherst.  The  appointment  was  made 
by  Governor  Draper  and  the  term  of  office  is  for  seven  years,  beginning 
January  5,  1910.  Mr.  Frost  is  a  graduate  of  the  college,  is  a  member  of  the 
American  Association  of  Economic  Entomologists,  and  is  the  head  of  the 
well-known  business  firm  of  H.  L.  Frost  and  Company,  foresters  and  ento- 
mologists. 

Prof.  Wilmon  Newell,  secretary  and  entomologist  of  the  Louisiana  State 
Crop  Pest  Commission  and  entomologist  of  the  Agricultural  Experiment  Sta- 
tion at  Baton  Rouge,  has  resigned  to  accept  the  position  of  state  entomolo- 
gist and  entomologist  of  the  experiment  station  of  Texas.  He  will  devote 
his  entire  time  to  investigation  and  research  work  along  economic  lines. 
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since  he  Is  not  connected  with  the  college.    His  addreM,  after  January  SI, 
1910,  will  be  College  Station,  Texas. 

On  Friday,  December  31,  1909,  a  tablet  was  unveiled  at  Milton,  Mass.,  on 
the  house  where  Dr.  T.  W.  Harris  formerly  lived.  The  tablet  is  of  white 
marble,  to  harmonize  with  another  tablet  on  the  same  house,  which  com- 
memorates the  meeting  at  which  the  Suffolk  Resolves  were  adopted  prior  to 
the  Revolution.  It  bears  the  following  inscription,  written  by  CoL  T.  W.  Big- 
ginson,  who  was  a  pupil  of  Doctor  Harris: 

IH  THIS  HOUSB  FftOM  ISM  TO  IStl  DWBLT 

Thaddbus  William  Habbia  M.  D. 

B0TAKI8T,  BNTOMOLOOIBT;     AND  PINALLY 
LIBBABIAIf     OP     BABVABD     COLLBGB 

IB  BACB  CAPACITY  BB  WOB 
POB  BIMSBLP  PAMB  AND  GBATITUDB 

HB  BAD  TBB  MODBSTT  AND  UNSBLPItBNBM 

OP  TBUB  tCIBNCB 

WITH   WHAT  MAY   BIGBTLY   BB  CALLBD 

ITS  CHIVALBV  OP  8PIBIT 

At  the  unveiling  the  American  Association  of  Economic  Entomologists, 
the  Entomological  Society  of  America  and  the  American  Entomological  So- 
ciety were  represented  by  William  M.  Wheeler,  professor  of  economic  ento- 
molog:>'  In  Harvard  Tnlversity;  the  Boston  Society  of  Natural  History,  by 
its  curator,  Mr.  Charles  W.  .Tohnson;  the  Cambridge  Entomological  Club,  by 
Mr.  H.  H.  Newcomb;  the  Milton  Historical  Society,  by  Dr.  W.  W.  Newcomb 
of  Detroit.  Mirh..  niiil  .Mr.  W.  L.  W.  Field  of  Milton,  .Mass.;  the  Science  Club 
of  Milton  Academy,  of  which  Doctor  Harris  was  a  trustee,  was  also  repre- 
sented. 

AiN'onlin^r  to  the  K.\i»eriinent  Station  Ue<'onl.  "the  lAmd'm  TimCM  nn- 
noun('<'H  the  appointment  by  Lord  Crewe  of  a  Hrl«'ntlflc  committee  of  twenty, 
to  hv  )(nown  as  the  African  KntomoloKical  Uesearch  Committee,  the  obJcKrt 
of  which  will  be  to  further  the  Htudy  of  economi<>  entomology,  with  special 
n»f»'n'in«'  ti»  Afrlcn.  I>»nl  rnniirr  h:is  couscntiil  to  art  as  chairman  and 
(•uy  A.  K.  .MarHhall  as  8ci«»ntin<'  secretary. 

"Arrangements  are  bein^  made  to  send  trained  entomolo^sts  to  the  east 
and  w«'st  sides  of  tropi<-al  Afri«a,  n'spectively,  to  stimulate  interest  in  en- 
tomological work  among  the  otiicers  and  other  residents  of  the  regions,  and 
to  afford  Instruction  in  the  ust*  of  scientific  metlioils.  It  is  hoped  thereby 
to  obtain  an  orKanlzed  body  of  investljrators.  Th»'  <'ommltt«-e  will  also  keep 
in  tJMK'h  with  work  already  und«*r  way.  and  has  recidvfd  off«»rs  of  c(M>|M^ra- 
ti()n  from  the  Hritish  Museum,  the  London- and  Liverpool  Schools  of  Trop- 
ical M»'dicine,  and  th«'  leading;  KuKlinh  universitifs  If  is  planntHl  to  pub- 
lish liliservatloiis  rind  s^'lentlfli*  re«<ults  in  :i  Journal  or  series  of  bulletin**  to  be 
est.ildish.il." 

MalhM    Fi^bnmry    15.    191u. 
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OFnCIAL  ORGAN  AMERICAN  ASSOCIATION  OF  ECONOMIC  ENTOMOLOGISTS 


Vol.  3  APRIL,  1910  No.  2 


Proceedings  of  the  T'w^enty-Second  Annual  Meet- 
ing of  the  American  Association  of 
Economic  Entomologists 

(Continued  from  the  February  issue) 

Morning  Session,  Wednesday,  December  29,  1909 

The  meeting  was  called  to  order  by  President  Britton  at  10.15  a.  m. 

President  Britton  :  The  first  paper  to  be  presented  is  by  Mr.  E. 
D.  Sanderson,  Durham,  N.  H.,  on  **The  Relation  of  Temperature  to 
the  Growth  of  Insects.'' 

THE  RELATION  OF  TEMPERATURE  TO  THE  GROWTH 

OF    INSECTS 

By  E.  DwioiiT  Sanderson,  Durham,  N.  H. 

At  the  Chicago  meeting  of  this  association  in  1907  the  writer  showed 
(24a)  that  upon  purely  theoretical  grounds  there  could  be  no  uniform 
accumulation  of  temperature  or  ** thermal  constant'*  for  the  various 
stages  of  insect  growth,  but  that  the  relation  of  temperature  to  growth 
phenomena  was  probably  different  for  each  species  and  might  be 
expressed  by  a  curvT,  the  abscissas  of  which  represent  degrees  of  tem- 
perature and  the  ordinates  represent  the  time  factor.  The  importance 
of  considering  the  so-called  law  of  the  velocity  of  chemical  reaction  as 
influenced  by  temperature  was  pointed  out  and  it  was  shown  that  the 
velocity  of  reaction  varies  at  different  temperatures.  It  was  shown 
that  both  the  so-called  thermal  constant  and  coeflScient  of  velocity 
increase  as  the   temperature  is  lowered  from  the  optimum  of  the 
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Hpecies,  and  that  the  curve  for  each  species  and  phase  of  growth  or 
activity  of  that  species  must  be  plotted  before  the  influence  of  tem- 
perature can  be  exactly  stated.  It  was  then  stated  that  we  proposed 
to  determine  such  curves  for  a  number  of  common  insects  which  eoold 
be  reared  in  large  numbers  at  constant  temperatures.  This  we  have 
done  and  the  results  are  briefly  indicated  below.  The  writer  fean  that 
his  previous  paper  was  possibly  too  condensed  to  bring  out  the  prin- 
ciples  suggested  and  trusts  that  a  certain  amount  of  repetition  in  fhe 
present  paper  may,  therefore,  be  pardoned. 

In  the  paper  cited  (24a)  the  ''thermal  constant''  for  insects  was 
defined  as  ''that  accumulation  of  mean  daily  temperature  above  the 
'critical  point'  of  the  species,  which  will  cause  it  to  emerge  from  hibezw 
nation  or  to  transform  from  any  given  stage." 

This  idea  of  a  "thermal  constant,"  or  "accumulation  of "  or  '* total 
effective  temperature,"  as  expressed  by  other  writers,  is  a  relativdj 
new  one  in  entomological  work,  although  a  vast  amount  of  woric  hat 
been  done  upon  the  subject  in  relation  to  plant  growth  by  European 
botanists  during  the  past  century.  The  first  attempt  to  deterfniiia 
such  a  constant  for  an  insect  in  America,  so  far  as  known  to  us,  was 
that  of  Abbe  in  connection  with  the  hatching  of  the  eggs  of  the  Boeky 
Mountain  Locust  (la).  No  similar  study  of  the  relation  of  aoeuma- 
lated .  temperature  seems  to  have  been  made  until  that  of  Simpson 
(23)  in  connection  with  his  Codling  Moth  investigations  in  1903. 
Simpson  gave  the  "effective  temperatures"  and  the  accumulation  for 
different  sta^s  of  growth,  merely  stating  that  "effective  temperm- 
tures"  were  those  over  43^F.  In  the  following  year  Hunter  and  Hinda 
(12)  in  their  discussion  of  the  relation  of  temperature  to  the  Boll 
W(*evil  use  the  same  method  and  state,  "In  considering  the  influence 
of  temperature  upon  the  weevils  it  has  been  assumed  that,  as  has  been 
found  to  be  the  case  with  other  animals,  43°F.  would  be  about  the 
lowest  teiii[)fraturo  at  which  the  weevils  would  be  active  .  .  .  For 
this  reason  it  is  better  to  speak  of  the  'effective  temperature,'  meaning 
by  that  the  number  of  decrees  above  43^F."  The  next  year  Quain* 
tani'e  iiiu\  Hrii<*s  (VJx)  in  their  (liKeussion  of  the  relation  of  tem* 
perature  t(»  the  Cotton  Hollwonii  use  the  same  method,  but  definitely 
attribute  the  ori^rin  of  the  idea  to  the  pai)er  of  Merriam  (17),  and 
show  that  45-  i^ave  rather  a  more  constant  sum  of  effective  tempem- 
tuns  than  when  4'^  V.  was  used  as  a  basis.  In  1904  the  writer  (24) 
en<ltavonMl  to  show  a  method  where])y  the  emergence  of  the  boll 
W(<vil  from  hiliernation  could  be  determined  by  the  accumulation  of 
temperature  and  in  190<i  Newell  and  Martin  (19)  made  practical 
usf*  of  the  (lata  of  Hunter  and  Hinds  in  detennining  the  time  of  mignu 
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tion  of  the  boll  weevil  into  Louisiana.  More  n-cfiitly  Hunter  and 
Hooker  (13)  have  made  a  practieal  applieatimi  of  the  principle  in 
coDDOction  with  the  time  of  hatching  of  the  cattle  tick  as  related  to 
the  time  for  pasture  rotation  necessary  for  its  control. 

In  his  previous  paper  the  writer  has  indicated  that  the  point  above 
which  tfmperatnres  are  "efTective"  varies  with  the  species  and  is  by 
no  means  eonstaut  at  43°F.  This  point  was  termed  the  "eritieal 
point."  Imt  as  will  he  further  explained  below  the  terra  "critical 
point"  is  inapt  and  we  believe  shuuld  be  abandoned.  The  u»'  of 
4:t''F.  as  the  stnrtinfr  point  for  accumu- 
"*  *"  Z'       lalin^r  "etTeetive  temperature"  seems  to 

''  have  oriiriiialed  with  Merriam.  who  at- 

tributes   it    1o    Marie-Davy    and    other 
j^  Kunipeaii   phi-noloiristN.       That  such  a 

view  i.s  wholly  unt4-nablc  and  that  the 
]M>int  alH>ve  which  growth   takes  place 
„  varies    widely    with   species    and   their 

staif  of  ^niwth  is  readily  seen  by  an 
examination     of     botanical     literature, 
ao  Abbe  has  cited  this  literature    exhaust- 

ively and  shows  that  43^F.  refers  only 
111  the  •leniiiniitioii  and  (trowth  of  wheat, 
10  mid   that  each   plant    has    a    different 

"minimum    temperature    for    Kemiioa- 
tiiin"  and   fjrowth.      lie  quotes  the  ex- 
»  pcriniints  of   I>e   Caiidolle    (4)    in  the 

U'-niiiniiliou  nf  st-eils.  which  are  shown 
•graphically  in   tiu'ure    <>.    showint:    that 
■"  trpi« 
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of  growth,  if  there  be  no  "thermal  constant"  {physiological  constant 
of  Mcrriam)  as  far  as  a  mere  accumulation  of  temperatures  is  con- 
cerned, and  if  the  velocity  of  reaction  varies  according  to  the  range 
of  temperatures;  what  then  is  the  relation  of  temperature  to  the 
phenomena  of  insect  growth  and  how  may  we  express  it  in  numerical 
terms  f 

To  answer  this  question  we  must  first  have  facts  and  then  seeh  an 
explanation.  During  the  past  year  we  have  reared  different  stages 
of  several  insects  at  fairly  constant  temperatures.  Large  numbers 
of  most  of  the  insects  have  been  employed  so  as  to  secure  fairly 
accurate  averages.  Ordinary  bacteriological  incubators  were  used  for 
temperatures  of  80°  and  90''F.  An  un-ieed  refrigerator  maintained 
a  fairly  constant  temperature  of  about  BS^P.  in  winter  and  TO^P.  in 


Relnlloii  of  temperature  to  the  period  of  incubation  of  egge. 
Fig.  8.     EupnMtiixhiii^onh'i-a.  Fig.  9.     SainJa  wrropio,  original, 

A  constant  temperature  apparatus  in  which  the  cold  from 
an  ice  chamber  was  balanced  by  the  heat  from  a  gas  jet  and  controlled 
by  an  electric  thermostat  gave  close  to  60°P.  and  an  ordinary  refrig- 
erator was  iced  so  as  to  maintain  approximately  WP.  The  details 
of  the  work  involving  a  large  amount  of  labor  were  carried  on  by 
Mr.  and  Mrs.  C.  F.  Jackson,  to  whom  the  writer  is  greatly  indebted 
for  the  results. 

Only  an  outline  of  the  resnits  will  now  be  given,  the  details  of  the 
experiment.^  being  published  later.  The  pup^  of  Malacosoma  ameri- 
cana,  figure  7,  were  transferred  to  six  different  temperatures  upon 
pupation  and  the  emergence  of  the  moths  noted.  At  from  16°  to 
32°C.  they  emoi^d  in  the  time  shown  by  the  curve,  but  at  10°  and 
12'C.  all  died.  It  will  be  noted  that  from  20°  to  30°C.  the  coefficient 
of  velocity  is  practically  2,  while  below  20°  it  increases  verj'  rapidly. 
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case  the  coefficient  of  velocity  is  ^rreater,  being  about  3  between  16 
»nd  21°C.  and  about  2.2  between  21  and  26''C. 

The  eggs  of  Samia  cecropia  also  failed  to  hatch  at  the  low  tempera- 
tures, but  hatched  at  32°C.  though  the  latter  temperature  ia  seen  to 
be  above  the  optimum  from  the  fact  that  the  time  did  not  decresae 
above  26''C.     See  figure  9. 

The  eggs  an<l  pupa;  of  Tenebrio  motilor  were  handled  in  the  lame 
manner.     The  larva*  have  also  been  used,  but  as  yet  we  have  no 
definite  results,  owing  to  difficult^'  in  rearing  them  under  the  arti- 
ficial conditions.    Tlie  egg»  and  pupv 
lM>th   failed   to   transform   at   9"   or 
*••*"  lO^C.  though  they  did  so  at  12'C., 

showing  that  the  minimum  temper- 
ature for  growth  is  slightly  below  the 
latter  temperature.  The  curves,  fig- 
ure 10,  for  the  egg  and  pupa  are  of 
interest  ax  they  are  based  on  a  large 
nunil>er  of  indiWduals  and  show  a 
similarity  which  is  to  be  obnerx'ed  in 
other  species,  indicating  that  the  eggs 
aa<l  pupn*.  where  they  exist  under 
Niniilnr  c-onditionH  are  similarly  af- 
fifti'd  by  tcm{)i>rature.  while  the  ac- 
tive hirvii-  is  much  more  (luickly  in- 
ttui-nccd  hy  chauges  uf  temperature. 
Fitr.  I'.!.    It4-lniii>ii  of  ifnip>'ra-  Tiu- i-ggx  »f  Lt  pHiiolarga  decemltH- 

tun-  to  Hfp  i-.vcK-  of  c.,/,,  j.,,,,V,„     ,„/„  ^^.,.p.  „ii„ilarlv  Htudietl  and  tlie 
..■.■oniiMK  ...  -iHtH  "f  K..rH.hban.      ^^^.^j,^  ^^^.  ^,^^^,,.j^  j^,  j,  „       ^^ 

mir  (cinftiiiiil).  ^ 

lime  itt  12  <'.  Ik  ((Ui-stioned  iH-eauseof 
iiiii'-'-iiriny  ill  itn-  n-'-intis.  The  niiijor  jHirtion  of  tlie  curve  is  of  in- 
tiT>"^t  wIk'Ii  riiiii|iiiri-il  wiili  thi-  work  of  (iiniult  and  Koseofeld  in 
wiiii'li  th<'  liiiH-  III'  iiii-iilialiiiu  was  ili'terinini'd  in  (ii-«irgia  and  Ohio 
iinitir  natiiriil  ■■omliiioiiii,  iisiii<r  thi-  iivi'ni<r<-  nieiiii  daily  teini>era(ure 
l\.r  Tli..  i-ri...!,  II  will  I).-  iiMl.-<|  thai  tliv  nirvrs  l.etwmi  2:».ri<'  and 
J-'  I",  ar.'  VI  ry  ^illlila^.  l.iit  that   in  li.i.rnia  tin-  time  is  iimlonped  at 

*J!i  ('..  ^sll11<'  ii V  itii'iiliatiii-s  it  iiiiititiiii'd  tn  slmrtcii  up  to  32.5^C. 

Tlii-  iiiav   |...sMl.k  li.-  ilii.'  1..  .ir.Mi.Ns  .'f  lli.'  atiii>«pliin-  in  (iwirgia  at 

tJK'  tiitx-  »I'  IIk'  oliMrviiii-iiis.  .if  Hhii-h  w>-  have  tin  r >r(ls.     It  ia 

kii'>Mii  iliai  link  ••r  iiioi-tiin-  iir  hiL'li  ti'iri|i<  Tatiii-<-h  vi-ry  ijiiiekly  lowera 

ll |iliiiLiiiii  I'or  lii'Vi'l-ipiiK'iit.      In  mil-  'inn  wi>rk  wv  have  nut  used 

ii]i|>;ir;iliis  \'\   w)iii-li  wv ilil  iiiaiiitaiii  a  rntistaiit  detrri'e  uf  moisture, 

lull   v'-s"ls  iif  Hiiti-r  hiiv'-  Ih.1i  I'laocil  in  tln'  iiu-iil>nti>r!i  and  fairly 
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normal  conditions,  record  of  which  we 
have,  have  been  maintained.  In  exact 
work  to  determine  the  effect  of  temper- 
ature the  moisture  conditions  should  be 
constant,  as  with  many  species  the  mois- 
ture influence  is  as  much  or  more  impor- 
tant than  that  of  temperature  in  determin- 
ing the  optimum  for  development. 

Similar  observations  on  the  time  of 
hatching  of  the  eggs  of  Malacosoma  ameri- 
cana.  the  time  of  emergence  of  the  cater- 
pillars of  the  brown-tail  moth  from  their 
winter  nests,  the  hatching  of  eggs  of  the 
gypsy  motli,  and  the  pupal  stage  of  Samia 
ctcropia,  Papilio  astcrias  and  Epargyreus 
tityrus,  have  been  or  are  now  being  made, 
but  cannot  be  summarized  at  present. 

Other  data  is  at  hand,  however,  show- 
ing the  same  facts.  Thus  Kerschbaumer 
(IS)  has  given  data  from  which  the  cur\'e 
for  the  life  cycle  of  Culex  pipiens  as  in- 
fluenced by  temperature  ha.s  been  plotted 
(figure  12),  and  Regener  (21)  and  Ratze- 
bur^  (20)  have  shown  the  same  for  the 
different  stages  of  Deiidrolimiis  ptni, 
shown  in  figure  IH,  One  of  the  most  care- 
ful studicH  of  the  relation  of  l>oth  temper- 
ature and  moisture  to  the  development  of 
an  inswt  is  a  recent  one  of  Hennings  (9) 
with  7'omicu.i  lypograpkus  Linn.  Hen- 
nings  reared  all  stages  and  secured  the 
complete  life  cycle  of  this  species  at  four 
different  temperatures  with  55%  and  96% 
moisture.  Figiire  14  shows  the  curves 
plotted  from  his  data  and  shows  graph- 
ically the  effect  of  moisture  as  related  to 
temperature  for  the  species.  Heanings 
points  out  that  no  thermal  constant  for 
the  development  of  the  species,  which  sev- 
eral European  students  of  forest  insects 
had  endeavored  to  determine,  could  pos- 
sibly e-^ist  as  at  2-l°C.  there  would  be  an 
accumulation  of  624°  when  at  14°C.  it 
would  amount  to  1400." 

Other  activities  of  insect  life  as  related 
to  temperature  ahoK  similar  curves,   one 


Fig.  i3.  Relation  of  tem- 
perature to  development  of 
tteiulndimiui  piiii,  from  d&tn 
quoted  by  Bach  met  jew ;  egg, 
pupa  and  larv&  ftwa  ?<i»9!»^ 
nei,  \%M>\  \BiNfc  ^^i*  ■vo^^!*» 
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Herzcontraktionen  pro  Minute  bbi  Raupen 
vom  bohbyx  mori 


TtmptraXur 

Fig.  15.    Relation  of  temperature  to  the  rate  of  heart  contraction  of  tarvn 
of  Bombyx  mori.  Recording  to  Tlchnmirow  (26),  from  Bachmotjew. 
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of  temperature,  as  long  afi  the  temperature  remains  below  the  maxi- 
mum A,  will  not  kill  the  organism  if  it  be  returned  to  normal  tem- 
peratures, while  it  will  die  if  maintained  at  a  constant  temperature 
above  W.  Metabolism  does  not  necessarily  cease  during  heat-rigor  at 
temperatures  above  W,  but  is  greatly  retarded. 

If  the  temperature  is  lowered,  then  at  a  point  E,  cold-rigor  sets  in 
and  activity  ceases.  If  it  be  cooled  below  freezing  to  a  point  T|, 
termed  the  ''critical  point/'  the  internal  heat  of  the  insect  rebounds 
to  a  point  N,.  But  if  the  body  temperature  again  falls  below  the 
critical  point,  as  at  T,,  then  death  ensues.  If  after  the  critical,  point 
has  been  reached  and  the  rebound  occurs,  the  insect  be  removed  to 
normal  temperatures,  it  will  usually  revive,  depending  upon  tlie 
length  of  time  it  has  been  under-cooled.  As  in  heat-rigor,  metaboliam 
does  not  cease  at  temperatures  producing  cold-rigor,  though  no  activity 
is  apparent,  but  below  a  point  T,,  all  metabolism  ceases.  Death  at 
low  temperatures  is  held  to  be  due  to  molecular  rearrangement  and 
mechanical  injury,  whereas  death  at  high  temperature  is  due  to 
chemical  changes  in  the  proteids.  The  relation  of  both  excessive  heat 
and  excessive  cold  is  therefore  seen  to  depend  upon  the  time  involved 
and  the  rapidity  with  which  the  organism  is  cooled  or  heated  and 
with  which  it  in  subsequently  brought  back  to  normal  temperatures. 

This,  ver>'  briefly,  is  my  understanding  of  Bachmet Jew's  views  which 
he  supports  by  the  citation  of  the  whole  literature  bearing  on  the 
sul)ject. 

In  his  Kxperiniental  Morphology  Davenport  brought  out  the  same 
facts  as  repirds  both  phints  and  animals,  but  uses  a  slightly  different 
terininolotry.  The  point  at  which  nietabolism  ceases  at  high  tem- 
peratures is  termed  the  inaximuni,  and  at  which  death  is  immediate, 
the  ultra-niaxinuui),  and  likewise,  the  point  at  which  metabolism  ceases 
with  Inw  temperature  is  called  the  niiniuium,  and  the  **critical  point" 
of  Haehiiirtjew  Upon  the  maintenance  of  which  death  ensues,  is  called 
tlie  ultra-minimum.  This  term  is  preferable  to  that  of  ''critical 
point/*  for  both  minimum,  optimum,  and  maximum  arc  critical  points 
in  the  relation  of  tmipcraturr  to  tin*  life  of  tlie  organism,  and  the  term 
has  btfu  s<»  ditft-rrntly  usimI  hy  difTermt  t:n»ups  of  workers  and  hj 
ditTt-ririi  srifiiets  that  it  larks  dt!init«nrss.  The  temperature  below 
wliirh  riilil  riL'(»r  ensues  is  nften  termed  thi*  "minimum  temperature 
t*<»r  a<'tivity"  or  trrowtli,  or  trerminatii»n.  hut  as  the  true  minimum  is 
somi'what  )>eIo\v  this,  we  niay  hrtter  term  it  the  point  of  cold-rigor, 
and  tht*  temperature  at  whieli  heat-riirnr  commencfs  the  point  of 
h*atrifittr,  the  latter  aUo  bfinu'  belnw  the  real  maximum. 
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temperature  was  less  the  longer  they  were  held  at  2°C.,  while  the 
pupte  of  E,  alniaria  showed  no  development  at  O^C.  and  their  subse- 
quent development  was  retarded  by  it.  Evidently  the  former  species 
was  slightly  above,  and  the  latter  slightly  below  its  respective  mini- 
mum. It  is  known  that  short  exposures  to  temperatures  below  the 
minimum  retard  the  development  of  some  species  and  hasten  that  of 
others,  depending  upon  the  species,  the  temperature  and  the  time 
e3q>08ed. 

The  influence  of  low  temperatures  has  also  been  nicely  shown  in  the 
studies  of  Hunter  and  Glenn  (11)  on  the  Green  Bug  (Toxoptera 
gramimifn)  and  its  parasite  LysipMebv^  tritici.  The  rates  of  growth 
of  these  insects  are  shown  in  figures  24  and  25,  which  are  plotted  from 
the  records  given,  showing  that  development  may  take  place  at  a 
mean  1.65°C.,  while  the  point,  of  cold-rigor  is  slightly  higher  for 
Lysiphlebus,  which  shows  no  activity  below  about  4°  or  5®C.,  while 
the  ultra-minimum  or  ** critical  point"  of  Bachmetjew,  at  which  death 
occurs,  is  about  — 8.33°C.  or  17°F.  Similar  phenomena  are  shown 
by  the  rate  of  reproduction  of  Toxoptera  as  plotted  in  figure  25,  in 
which  it  is  seen  that  reproduction  may  actually  occur  at  a  daily  mean 
of  — 7.8°C.  and  that  it  is  frequent  at  a  daily  mean  of  0°C.  This 
curve  is  of  additional  interest,  however,  because  it  gives  the  optimum 
of  the  species,  about  20°C.,  from  which  the  rate  of  reproduction  grad- 
ually decreases,  though  it  is  known  to  occur  at  about  29°C.  until  the 
aphides  cease  feeding  at  32° C.  and  death  ensues  at  37.5*^  to  40° C. 

It  is  interesting  to  contrast  these  points  of  cold-rigor  hovering 
around  0°C.  with  those  of  the  BoUworm  which  is  about  10°,  as  well 
as  several  others  previously  cited,  and  that  of  the  Cattle  Tick  which 
is  about  5°C.  It  is  evident,  then,  that  the  point  of  cold-rigor  and  the 
minimum  must  be  determined  for  each  species,  and  for  each  phase 
of  its  growth.  Dr.  L.  0.  Howard  (10)  has  given  these  points  for 
several  houshold  pests  and  has  shown  how  such  a  knowledge  may  have 
most  practical  value  in  the  prevention  of  insect  injury  in  cold  storage. 
Similar  data  has  been  given  by  Duvel  (6)  for  weevils  affecting  cow- 
peas.  Recently  a  tobacco  manufacturer  has  applied  to  us  for  aid  in 
the  destruction  of  a  pest  of  stored  tobacco,  which  we  believe  may 
possibly  be  accomplished  by  the  use  of  low  temperature. 

From  the  above  data  it  is  evident  that  any  accumulation  of  tempera- 
ture to  secure  a  thermal  or  physiological  constant  cannot  be  based  on 
a  mere  addition  where  variable  temperatures  are  involved,  for  it  is 
evident  that  ever^-  degree  has  a  different  value  in  relation  to  the  time 
factor.  Thus  as  the  mean  temperature  rises  with  the  advance  of  the 
season  both  the  time  for  the  pupal  stage  and  the  total  accumulated 
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temperature  for  the  pupal  stage  of  the  codling  moth  decrease  with  the 
advancing  season.  Though  a  fairly  constant  ''total  effective  tem- 
perature" for  any  given  phase  of  an  insect's  life  or  activity  may  be 
secured  for  the  summer  months  when  there  is  a  fairly  constant  mean 
temperature,  such  an  accumulation  will  have  no  meaning  in  regard 
to  the  same  phenomena  in  spring  and  fall  when  the  temperaturet  are 
more  variable.  Thus  in  the  total  ''effective  temperature"  in  the 
hatching  of  the  eggs  of  the  cattle  tick  as  given  by  Hunter  and  Hooker, 
eggs  laid  from  September  15  to  October  15  require  a  total  of  837.6** 
to  1,510.8''  over  43"^.  to  hatch,  while  those  laid  in  April  and  Bfay 
requin'  from  981.6^  to  1,139.1^  accumulation.  Were  the  moistore 
factor  also  considered,  it  is  evident  that  the  range  of  such  an  aoeoma- 
lation  is  too  large  to  make  it  of  much  practical  value,  except  by  always 
using  the  minimum  possible. 

Thus  if  we  are  to  relate  the  phenomena  of  insect  growth  and  activity 
to  temperatun*,  we  may  say  that  they  will  be  about  so  and  so  between 
certain  temperatures  or  at  certain  seasons  when  such  temperatnrea 
normally  prevail,  as  Hunter  and  Hooker  have  done  in  the  case  of  the 
cattle  tick.  Or,  if  we  wish  to  be  exact,  we  must  secure  the  temperature 
cun'e  for  the  species,  based  on  the  ol»ervation  of  a  considerable  num- 
ber of  in<livi(IuHls  kept  at  different  constant  temperatures,  or  povibly 
lM>ttrr  lit  tt'mppratures  having  a  diuninl  variation  with  constant  maxi- 
niuin  niu\  iniiiiinmn,  and  with  fairly  e(mstant  moistun*  conditions. 
Th;it  the  moisture  faetor  must  not  be  neglect (*d  is  shown  by  the  work 
of  Ib'iiiiiimK  <!<•.  I  ami  by  that  of  K.  (\  Cott<m.  on  the  cattle  tick, 
pn's<'iit<'<i  hrfon*  this  assoeiation.  but  never  published. 

Witli  such  H  rurvt*  (iIotttMl  it  would  bt*  possible  to  give  each  degree 
ot*  triiipt'raturt*  for  wliatrvrr  tini<'  unit  usihI.  a  definite  valuation  in 
rt'hitioii  to  tin*  acciinnilation  nf  tcinpcratun*  ni*eessar>*  for  any  stage 
nf  <:n)\vtli  or  activity  at  the  optiinuiu  tciiipcratun*.  Thus  in  the  case 
of  the  rattlf  tick,  sec  figure  2<).  if  the  optimum  be  (considered  to  be 
2>^  ('.  at  whii'li  temperature  LM.r>  ilays  arc  nMpiirt^d  for  the  eggs  to 
hatch,  then  eacli  day  at  2>s  (*.  has  a  value  of  4. ()')'/(  of  the  whole,  or 
.<'ji;:».  As  tweiitytive  days  are  rei|nire«|  at  2.">  (\.  I'neh  day  at  25®C. 
has  a  valiif  nf  ni.  mid  so  nn  the  value  nf  ;i  day  at  L^t  (\  is  .(^2.  at  IS^C' 
is  (»1.  and  at  11^.  i\  is  .iHMn;!;.  A  t;d»le  t'nr  the  value  of  the  degrees 
iM-rwtiii  ih«^i'  pi>ints  Miay  iinw  he  ni;ide  si»  that  tlic  valuation  of  eveiy 
d»-jn«-  tn  III'  eniisidered  iiiay  he  i:iven.  I'sifii:  thi'si'  vaIiit>K,  when  an 
aeeiHiiidatiiin  tif  Iink;  op  ]  |i;is  in-eii  sieiu'ed  the  t Hie  ''thermal  eon* 
stant  "  shnnld  have  hi-eii  n-ached.  ft>r  all  the  time  relation  to  the  vaiy- 
iu'j  temperatures  has  been  ri'«luctMl  tn  a  enmnmn  unit.  Were  tlie 
ffTt-ct   nf  iiini««turc  similarly   studied  so  that    the  ctTcct   of  different 
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degrees  of  moisture  at  each  degree  of  temperature  were  known,  it 
should  be  possible  to  give  a  valuation  for  each  degree  of  temperature 
which  when  the  total  equalled  100%  or  1  would  give  the  true  physio- 
logical constant  for  the  stage  of  growth  or  activity  concerned.  Such 
a  proceeding  would,  of  course,  be  entirely  impractical  except  in  the 
case  of  an  insect  of  great  economic  importance  in  the  control  of  which 
the  application  of  such  data  would  have  immediate  practical  vmlne^ 
as  in  the  case  of  the  cattle  tick.  But  if  we  are  to  deal  with  tempera- 
tures  in  relation  to  entomological  phenomena,  and  are  to  give  the  mat- 
ter any  study  at  all,  we  may  as  well  seek  to  have  an  understanding  of 
the  principles  concerned  even  though  we  may  not  always  use  them  in 
an  exact  manner.  How  closely  accumulations  of  temperature  values 
made  by  the  above  method  will  agree  with  the  observed  phenomena 
under  varying  conditions  the  writer  has  not  had  opportunity  to  deter- 
mine, though  the  computations  are  now  being  made.  The  method 
seems,  however,  to  be  much  more  exact  from  a  theoretical  standpoint, 
than  any  heretofore  advanced,  and  whether  it  includes  all  the  factors 
necessary  to  determine  a  thermal  constant  or  not,  it  is  evident  that 
some  such  process  of  computing  the  values  of  each  degree  of  tempera- 
ture from  a  curve  established  for  each  stage  of  growth,  and  by  which 
they  are  rtMluood  to  a  common  basis,  must  be  used  before  there  is 
any  possibility  of  securing  a  thermal  constant  for  any  given  phenome- 
non of  growth  whore  subject  to  varying  temperatures. 
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Mr.  Hewitt:  I  should  like  to  thank  Professor  Sanderson  for  his 
most  intcrestino:  paper  on  the  relation  of  temperature  to  the 
growth  of  insects.  I  think  one  of  the  most  important  features  of  his  ad- 
dress is  that  he  has  given  a  very  excellent  summary  of  Bachmet Jew's 
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work,  which,  although  well  known  to  some  of  us,  may  not  be  known  to 
many  practical  entomologists,  and  he  has  pointed  out  lines  which  can  be 
followed  up  by  those  who  wish  to  study  insect  control,  and  I  believe 
that  in  a  few  years  we  shall  have  results  of  a  practical  value  accruing 
from  these  studies.  One  of  the  most  difficult  insects  to  control  at  pres- 
ent is  the  fruit  fly,  or  apple  maggot  (Trypeta  pomonella),  and  it  is 
stated  by  ilr.  C.  P.  Lounsbury,  Cape  Colony,  South  Africa,  that  bj 
keeping  the  fruit  for  three  weeks  at  a  low  temperature,  the  contained 
maggots  of  Ccratatis  capitaia  were  killed.  I  should  like  to  suggest 
that  temperature  records  should  be  kept  in  Centigrade  rather  than 
Fahrenheit,  as  the  former  is  the  method  which  is  now  used  on  the  con- 
tinent fop  all  scientific  work. 

In  studying  a  number  of  Dipterous  larva;  upon  lines  similar  to  those 
of  Professor  Sanderscm,  I  have  confirmed  the  idea  that  the  different 
stages  of  life  history,  such  as  lar\'a  and  pupa,  are  all  individually 
affected  by  temperature,  and  that  temperature  affects  the  life  historyp 
not  as  a  whole,  but  by  affecting  each  instar  and  stadium  individually. 

I  think  we  are  all  extremely  indebted  to  Professor  Sanderson,  and 
I  wish  again  to  offer  him  my  sincere  thanks. 

Sbcket.vky  Burgehs:  I  think  this  paper  is  very  important,  and 
one  with  which  we  should  gi't  in  close  touch.  It  is  one,  howeveTt 
which  riMpiin's  considerable  study.  The  matter  of  tempcTature  plays 
a  very  important  part  in  the  parasite  work  which  is  being  conducted 
at  the  (Jipsy  Moth  Parasite  Lalionitory. 


pKF>;n)KNT  Mritto.v:  We  will  now  listen  to  a  paper  by  E.  C.  Cot- 
ton.  Knoxville.  Ti*nn. 

A   CONSTANT   LOW   TEMPERATURE   APPARATUS   FOR 

BIOLOGICAL  INVESTIGATIONS 

IJy  K.  ('.  (N»noN.  h'tiosvilh,  Tcnn. 

On.'  woiilil  prolialily  hr  wfll  within  the  truth  in  saying  that  eveiy 
wnrkiriL'  tntnm.ilMMist  h;i.s  "  |>iL'eoiiln.liMr'  several  fiindanii^ntal  prob> 
leiiis  in  riM.MMiiii,.  .ntiiinnlnMN  thf  solution  nf  whieh  li«»  has  bt»en  obliged 
ti*  .I.f.r  Immmun..  i.t'  th.-  \iu-\<  nf  turnls.  tini»-  ami  speeial  npparatua. 
Th.-    pas.a-.-   ..I"   th.-    A.iaiiis   A.-t    hy    Th«-    \ati..iial    ( 'oni:n»s8   made   it 

P'*^"^*''''"  T "»"i.i till-  M»luti..n  »)!*  soiii,.  nt*  th.'M-  hasie   problema. 

MiusT  ..t'  uliirh  will  r.«iuirf  s.-v.-rai  \rai-s  tn  rn!n|il..ti..  I'niler  the  pro- 
visions .,{'  this  A.-t  in.ii  in  th«-  .xp.Tini.nt  stations  all  ..ver  tin*  eountry 
an-  .l.A..tMi-  th.ir  uhol.-  tiiu.-  ami  mrr-y  t-.  th-  wnrkiui:  out  of  sinfflo 
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problems,  and,  what  is  more  promising  of  results,  they  are  usually 
provided  with  ample  funds  to  secure  the  special  apparatus  needed  in 
their  work. 

At  the  Tennessee  Station  we  have  one  of  these  problems  and  for 
the  solution  of  certain  phases  of  it  we  soon  discovered  that  apparatus 
for  securing  and  maintaining  constant  low  temperatures  was  essen- 
tial. A  careful  search  through  the  catalogs  of  both  domestic  and 
foreign  firms  dealing  in  laboratory'  supplies  convinced  us  that  there 
was  nothing  on  the  market  to  satisfy  our  particular  needs.  Incu- 
bators and  other  devices  for  securing  and  maintaining  constant  tem- 
peratures above  the  melting  point  of  ice  were  listed  by  all  of  them 
but  nothing  for  temperatures  below  that  point.  We  then  set  to  work 
to  devise  and  construct  a  piece  of  apparatus  for  this  purpose,  which, 
because  of  the  intense  interest  expressed  by  those  who  have  seen  it 
in  an  incompleted  condition  and  its  wide  applicability  to  biologic 
problems,  it  has  seemed  advisable  to  describe  at  this  time. 

Our  particular  problem  concerned  itself  with  the  North  American 
Fever  Tick  and  the  effect  of  low  temperatures  upon  the  various 
phases  of  its  life  cycle.  We  know  that  a  certain  low  temperature  is 
fatal  to  all  engorged  adult  ticks  under  a  given  set  of  conditions  and 
also  that  a  lower  temperature  under  another  set  of  conditions  will 
not  seriously  affect  them.  Why?  What  are  the  governing  factors 
and  under  what  conditions  do  they  actt  We  know  that  low  tempera- 
ture inhibits  egg  laying.  What  is  the  critical  temperature  for  this 
function?  Ever  since  the  successful  application  of  the  law  of  accu- 
mulated effective  temperatures  to  the  boll  weevil  problem,  there  has 
been  a  demand  from  those  engaged  in  tick  investigation  work  for  a 
similar  law  relating  to  the  fever  tick.  Mr.  Hunter's  paper  entitled 
'*A  Tentative  Law  Relating  to  the  Incubation  of  the  Eggs  of  Mar- 
garopus  anmtlatus/'  which  was  presented  before  this  Association  two 
years  ago,  was  an  attempt  to  satisfy  that  demand.  Recently  we  have 
attempted  to  apply  this  law  to  the  immense  mass  of  data  accumulated 
at  the  Tennessee  Station  during  the  past  three  years,  but  I  cannot 
flatter  myself  that  we  have  achieved  any  great  success.  The  trouble 
is  that  the  upper  and  lower  limits  are  too  far  apart  and  the  excep- 
tions too  many  and  too  serious.  There  seem  to  be  some  controlling 
factors  which  we  have  not  yet  mastered.  What  are  they?  These 
are  all  questions  of  vast  importance  from  an  economic  point  of  view 
and  mor(K)ver  questions  that  must  be  answered  if  we  are  to  know  the 
fundamental  laws  on  which  to  base  a  more  successful  scheme  of  tick 
eradication. 

Various  investigators  have  felt  the  need  for  low  temperature  con- 
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trol  and  have  used  many  devices  to  secure  this  end.  Among  other 
things  ice  cream  freezers  and  domestic  refrigerators  have  been  drafted 
into  service,  the  cooling  agent  in  all  cases  being  ice  with  or  without 
salt.  In  this  way  they  were  able  to  secure  temperatures  down  to  the 
melting  point  of  ice,  but  anything  like  constant  temperatures  bdow 
about  42"^  or  43''  Fahrenheit  were  out  of  the  questi<m.  This  method 
is  very  unsatisfactory  at  best,  as  it  requires  a  great  deal  of  personal 
attention  and  introduces  the  factor  of  human  fallibility.  As  wo 
wished  to  go  below  32°F.  and  to  maintain  the  temperature  constant 
for  long  periods  of  time  we  soon  saw  the  necessity  of  artificial  refrig- 
eration. 

The  list  of  active  agents  used  in  artificial  refrigeration  is  not  an 
extensive  one,  hence  our  choice  of  the  gas  we  would  use  was  not 
difScuit.  Anhydrous  ammonia,  which  is  probably  the  most  widdj 
used  agent,  was  soon  eliminated  for  the  reason  that  our  plant  was  to 
be  installed  in  the  basement  of  the  agricultural  building,  in  which,  in 
addition  to  the  laboratories  for  the  regular  Station  workers,  are  located 
class  rooms  and  laboratories  for  the  accommodation  of  a  large  number 
of  students.  The  presence  within  this  building  of  any  considerable 
quantity  of  so  penetrating  and  irritating  a  gas  as  smmonia  could 
scarcely  l^  attended  with  anything  less  than  serious  inconvenience. 
ThfD.  tiK.v  in  our  investigations  we  are  dealine  with  living  ^iitwl^^ 
hence  small  U*aks,  which  are  almost  sure  to  occur  when  working  witli 
hii:h  prt*ssun:s,  uiiirht  rvsult  disastrouslv. 

Sulfur  Jioxid  was  soi>n  dispi^sed  of  for  the  reason  that  the  gas  is 
hiirhly  p*':<i»ii«.us  and  als»»  that  th»-  compr%»NSi^r  usinir  it  operates  with 
a  partial  vacuum  on  the  luw  pnssun*  side.  While  this  machine  is 
qu.t-  »!^i'  n:  wh»n  air  can  W  k»pt  out  of  the  system  eveiy  one 
rtv--jr.i.>s  th-  ta.t  :!iat  a  vacuum  is  \vTy  difticult  ta  maintain  and  n 
l:::'.'    a:r  !•  aki:: j  in  s»r:.  u>lv  lowt-rs  thv  vfficimcv. 

Tiiis  pr^..-,.vN  ..:*  .•:ii-,inaTi..n  left  only  .\irUm  dioxid.  which  w^ 
Iir.ally  oh-  >»  n  Safrty  a!'..i  r..  ri-orT-nsivt  nrss  of  the  eas  were  the  prin- 
cip'.'  fac:.  :x  ;::  :h:.  .;•  t.  rv.-.-.iti  i:  With  this  eas  leaks  of  conaideiw 
ab'."  rT\i-v.:r  :,i.  ,m!'.  ■  \=<t  «  :rh..u:  s»  ri.  u<  ir.o.  r.wr.i,  noe  to  the  operator 
or  v:r>r  v-  :;■.»::•.  f  -h-  ^  ■;::.;. ::j  Th.-r-  :<  also  practically  iw 
.I:i:.:.r:h.r  :h.   :r^    •.    r    :h.  r  !:!.   ":ii.  r  i:: v.  s:i cat:-::  will  be  killed 


\:-  r  :•    :;•  r*-,  :  r-:  j  s.v- ral  !T»nths  to 


mi:  capacity,  a  7-    h^'Ix.  p.  w-r  iv.-:- r.  a  :r:>    T:-.::k  ■  :  "Jt^l  sall4 
capacity  vvntainirj  rh.    .\ja!»!:  oi<    a  rr-.    : -—i^  ar"-  an  insa- 
UteJ  box  c^muinuur  f-ur  -  a::;*^-:.   ..  v  <  ipp;.;;  Vj-h  ^^lin^  coiln 
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through  which  the  brine  circulates.  The  flow  of  brine  through  each 
of  these  coils  is  controlled  by  a  balanced  valve  operated  by  a  thermo- 
regulator. 

The  compressor  is  of  the  two-cylinder  upright  type  and  when  in 
operation  the  high  and  low  pressure  sides  stand  at  70  and  30  atmos- 
pheres respectively.  The  machine  is  so  strongly  constructed  that 
there  is  no  special  danger  attendant  upon  its  operation  at  these  high 
pressures.  A  motor  of  6V^-horse  power  is  required  to  operate  this 
machine  and  a  reserve  of  at  least  1-rated  horse  power  should  always 
be  allowed  for  a  compressor  of  this  size,  more  for  larger  sizes. 

The  brine  system  consists  of  a  brine  tank,  pump,  coils  and  the  nec- 
essary piping  to  connect  them.  The  brine  tank  is  constructed  of  3-16- 
inch  boiler  plate,  is  3  feet  in  diameter  and  4  feet  high  and  contains 
200  lineal  feet  of  expansion  coils  giving  a  radiating  surface  of  about 
68  square  feet.  This  tank  holds  approximately  200  gallons  of  calcium 
chlorid  brine,  which  we  are  using  in  preference  to  sodium  chlorid 
brine  because  the  latter  is  so  destructive  to  iron  piping.  The  brine 
piping,  with  the  exception  of  the  coils  in  the  chambers,  which  are 
1  inch,  is  %-inch  galvanized  water  pipe  (PI.  7.).  The  brine  tank, 
piping  and  pump  are  well  insulated  against  loss  of  cold  by  a  wrap- 
ping of  two  thicknesses  of  1-inch  hair  felt  with  one  layer  of  water- 
proof insulating  paper  between.  A  tight-fitting  cloth  cover  is  then 
fastened  over  the  whole  and  painted  to  keep  out  moisture  (PI.  6). 

The  brine  is  circulated  by  an  automatic  water  lift  or  pump,  operated 
by  city  water  pressure.  The  pressure  of  the  brine  in  the  pipes^ 
between  the  pump  and  the  balanced  valves,  is  automatically  main- 
tained equal  to  that  of  the  water  acting  on  the  pump.  When  any 
one  of  the  four  valves  is  opened  the  brine  flows  through,  reducing 
the  pressure  and  starting  the  pump,  which  continues  to  operate  until 
the  valve  closes  and  the  pressures  in  the  water  and  brine  systems 
again  balance.  The  brine  tank  thus  serves  as  a  storage  reservoir  for 
cold,  which  is  automatically  fed  into  the  coils  as  needed  to  maintain 
the  desired  temperatures  in  the  chambers. 

The  insulated  chambers  consist  of  a  box  10  feet  long,  3  feet  wide 
and  3  feet  high,  the  interior  of  which  is  divided  into  four  compart- 
ments, each  2  feet  square  inside.  The  outside  walls  consist  of  an 
outer  and  an  inner  casing  of  %-inch  matched  pine  ceiling  with  four 
thicknesses  of  1-inch  hair  felt  and  five  layers  of  waterproof  insulat- 
ing paper  alternating  between.  The  inside  partitions,  between  the 
chambers,  are  built  up  of  two  walls  of  yg-inch  matched  pine  ceiling 
with  three  thicknesses  of  1-inch  hair  felt  and  four  of  paper  alternat- 
ing between.     Each  of  these  chambers  is  to  be  maintained  at  a  dif- 


lU  JODBNAL    OP    ECOTfOUIC    ENTOKOLOaT  [Vol.  t 

ferent  cotutaot  temperature:  Xo.  1  at  60°,  Ko.  2  at  50°,  No.  3  at 
43°  and  No.  4  at  32°.  The  radiating  ourfaces  of  th«  eolla  wen 
estimatod  to  easily  maintaia  these  temperatures,  being  453,  733, 
1,153  aud  1,45^  Hquare  inches  respectively. 

In  one  side  of  each  chamber  is  a  door  15  inches  each  w«y,  which 
seats  on  t«-o  felt-lined  surfaces  and  is  fastened  by  the  usual  eecaitrifl 
refrigerator  door  hasp.  In  each  door  is  a  window,  9  by  10  inebai, 
containing  six  panes  of  glass  with  five  air  spacei  between  (PI.  8)^. 


TIk'  iii^iilMli<iii  i>t'  tli<<<-  •liiMnlxrs  i^  >i>  ii.;irly  [>.-rt'<-<-1  that  there  can 
I..-  hill  litil.   1..VS  ilin.iitrli  til.'  »]ills 

Til.    .I.siiv.)  i.iti|..i;iliir.s  :ir.-  Miiir.-.l  l.y  |ii]in|iiiiL'  ihi-  cold  brilM 
tlii-.>iiL'li  III.-  <'.>)ls.  Hlii.-li  ill-.-  |.l;i.''-i  ill  111.'  u|>|i<'r  p:iri  i)f  the  chamtien. 

Tills  iirniiiL-.- lit    :ill»UN  lli--   In.-   >is.-  .<!'  lln-  lli..>t'  .il'  the  t-hamber 

jiiMJ  ;iis.i  l>i.<iii.'s  il iK  ill   III.'  piiiiit  .>t'  liiL'li.-M   l>-tiiiii'ratiin>  and 

tl ]-.ti.-^.lh  sIm.iiM  >i.l>i  lli.'  Ih'^i  iv.iih.     Iiisi,],'  III.-  .■hiiiiilH>ni  and 

jii-i  Ik-i.-u  III ik  iin-  l.'i'iii'.l  III''  1>.'1l'>»-  ..f  III.'  lU-T -ri-uailator*. 

TliiN  |m.-«ii<iii  uni's  il  i[iiit<k  i-.^j...itv.-  )..  .'iii_\   .-Iliii-,.  ,.!'  ii'in|H>rature 
4.r  th >N  lli.'m-s.-lv.'v 


April/10]  COTTON:     LOW    TEMPERATURE    APPARATUS  145 

The  thermo-regulators,  which  are  the  vital  part  of  the  plant,  were 
made  by  a  local  firm.  The  mechanical  principle  involved  constitutes 
the  most  important  forward  step  in  temperature  control  that  has  been 
made  in  the  past  century.  They  are  simple,  extremely  sensitive, 
reliable  and  almost  indestructible  if  properly  handled.  The  regulator 
is  in  the  form  of  a  very  thin,  steam  brass  bellows  about  5  inches  in 
diameter  and  3^^  inches  high  and  is  partly  filled  with  an  easily  vola- 
tilized liquid  after  which  it  is  hermetically  sealed. 

A  rise  in  the  temperature  of  the  air  in  the  chamber  causes  a  por- 
tion of  the  liquid  to  volatilize,  exerting  an  expansive  pressure  on  the 
bellows,  which  is  so  housed  that  it  can  expand  in  one  direction  only. 
To  the  free  end  of  the  bellows  is  fastened  a  pin  which  extends  through 
the  wall  of  the  chamber,  and  engages  the  lower  end  of  a  rocker  arm 
to  the  upper  end  of  which  is  attached  the  stem  of  the  balanced  valve. 

The  balanced  valve  remains  closed  so  long  as  the  air  in  the  chamber 
is  at  or  below  the  temperature  for  which  the  bellows  is  adjusted. 
When  the  temperature  rises  above  this  point  the  bellows  expands, 
exerting  a  thrust  against  the  lower  end  of  the  rocker  arm,  opening 
the  valve  and  allowing  the  cold  brine  to  flow  through  the  coils  until 
the  temperature  again  falls  to  the  predetermined  point.  Adjustment 
is  secured  by  means  of  a  5-pound  sliding  weight  carried  on  a  rod  12 
inches  long,  projecting  at  right  angles  to  the  rocker  arm  (Fig.  27). 

In  actual  practice  the  valve  is  probably  never  opened  wide.  The 
rising  temperature  begins  to  act  on  the  liquid  in  the  bellows  before 
the  temperature  for  which  the  latter  has  been  adjusted  is  reached. 
This  opens  the  valve  the  merest  trifle,  allowing  a  very  thin  stream 
of  the  cokior  ])rine  to  pass  through  and  mix  with  the  body  of  brine 
already  in  the  coils,  reducing  its  temperature  and  closing  the  valve 
before  enough  brine  has  passed  through  to  entirely  replace  that 
present  when  the  valve  began  to  open.  A  pressure  of  10  to  15  pounds 
on  the  brine  system  admits  of  a  more  sensitive  control  than  a  higher 
one  because  with  the  higher  pressure  the  whole  body  of  brine  in  the 
coils  is  pretty  sure  to  be  replaced  by  brine  several  degrees  colder 
before  suflfieient  cold  radiates  from  the  coils  to  close  the  valve,  con- 
sequently the  temperature  of  the  air  in  the  chamber  will  be  carried 
several  decrees  below  the  desired  point  before  the  balance  is  again 
established  between  the  brine  and  the  air. 


^Ir.  Conradi  :     I  would  like  to  ask  the  cost  of  this  low  temperature 
apparatus,  as  described. 

Mr.  Cotton  :     About  fifteen  hundred  dollars. 
3 
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Mr.  Conradi  :    And  what  is  the  daily  cost  of  operation  T 
Mr.  Cotton:    About  seventy-five  cents. 


President  Britton;  The  next  paper  on  the  programme  is  by 
Mr.  E.  F.  Ilitchings,  Waterville,  Me. 

THE    UNPRECEDENTED    APPEARANCE    OP   THE    SAD- 

DLED-PROMINENT 

( Heterocampa  guttivitta) 

By  E.  F.  HiTciiiNGH,  Waterville,  Me. 

Past  History.  This  insect  has  appeared  in  the  writings  of  eminent 
entoitiologi.sts  under  at  least  five  different  genera  and  ten  different 
species,  but  it  has  never  been  regarded  as  of  enough  importance  to 
receive  a  common  name  until  the  season  of  1908,  when,  on  account  of 
its  (*xtensive  ravages  in  Elaine,  it  was  by  mutual  agreement  of  the 
KxiH'riment  Station  and  the  Maine  Department  of  Agriculture  called 
the  Saddled-prominent. 

Doctor  F<*lt,  in  his  twenty-third  re|>ort  of  New  York,  has  suggested 
th«*  naiiH*  ** Aiitl<'n*(l  nuiple  caterpillar.''  This  is  open  to  criticism, 
for  in  tht*  iirst  pbice  the  I'Hterpiilar  n^mains  in  the  antlered  stage  for 
only  a  f<'W  djiys,  in  th<»  sfnin<l  placf  maple  is  not  its  favorite  diet.  It 
prt»f«'rs  hrvrh  nhnw  all  ntlu*r  food  plants.  During  tin*  n»ceut  in- 
vasion it  ft'd  t'n'fly  on  such  other  trcrs  as  oak,  white  and  yellow  birch, 
niapli\  liornheaiii.  hazrl.  apj)l<\  p«*ar.  plum,  cherry.  vU\ 

Tin-  insect  was  first  named  by  Walker  in  IH,*),*).  B(>ginning  in  1864, 
Packard  assltrncd  it  to  no  less  than  two  L'cncra  and  tivi*  species,  while 
Walkrr  s««-Mird  to  vie  with  hiin  and  placed  it  under  three  genera  and 
four  spicirs.  It  did  not  c«»ni«'  int«»  pn)nnni'nce  sufticiently  to  be  men- 
tioned in  I nst  I  t  Lif, . 

Distribution.  I  4|ii<iii'  t'roni  the  fit'th  report  ot'  the  Phitomological 
Conmiissinn  :  It  was  repnrtcd  as  found  feedinjr  <ni  white  oak  October 
i>  at  i*n»videner.  U.  I.  *' Found  «in  sUL'ar  maple  .Fuly  10  at  Brunswick, 
.M» .  Tin  •l'lt  was  found  .Inly  :\  on  the  red  maple  at  Brunswick, 
.M«-."  Ilateh'il  .lulv  l^th  raeUard  t|Uoi«s  in  a  footnote  from  Dr. 
I>\;ir:  "1    fiav*-  twier   found  a   p»-euliar  variety  of  tjuttiritta,  one  at 

\V Is  II' 'le.  Ma  vs..  «inf  at  .l»tV«  ison.  N.   II..  in  which  a  large  brown 

ilorsal  pateh  wa**  retained  in  the  last  staLre.**  K*iley  reported  it  in 
.MarylaUil  on  oak.  hii-korv.  waiinit  and  lurch  on  .Inly  1».  1SS2.  Prendl 
fiMiml  it   ui   I'nion  Tounty.   Ill  .  on  June  *jn.     The  above  (piotations 
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go  to  prove  that  the  insect  has  never  occurred  in  great  abundance  at 
any  one  period. 

Extent  of  Infestation.  According  to  the  writings  of  Doctor  Pelt 
in  New  York  and  Professor  Sanderson  in  New  Hampshire  this  pest 
has  apparently  been  working  its  way  east  across  northern  New  York, 
Vermont  and  New  Hampshire.  From  thence  it  has  come  into  Maine. 
This  outbreak  was  first  noticed  in  1907.  It  appeared  on  the  New 
Hampshire  border  at  Fryeburg,  and  extended  into  Androscoggin, 
Kennebec  and  Somerset  Counties  a  distance  of  over  150  miles.  In 
some  sections  this  strip  was  at  least  fifty  miles  wide.  Its  ravages 
are  confined  principally  to  the  ridges  of  hard  wood  growth.  Whole 
woodlots  of  from  ten  to  several  hundred  acres  have  been  stripped 
bare  of  foliage.  It  has  been  a  serious  blow  to  the  maple  sugar  in- 
dustry of  Maine.  In  one  sugar  berth  in  Sidney  the  owner  reported 
stripping  of  the  tops  of  the  trees  in  1907.  The  following  spring  3,000 
trees  were  tapped.  In  the  summer  of  1908  the  trees  were  completely 
denuded,  but  put  out  a  second  crop  of  leaves  in  the  fall.  The  same 
trees  were  tapped  last  spring  and  allowed  to  run  the  same  length  of 
time  as  on  the  previous  season  with  the  result  that  only  about  forty 
per  cent,  as  much  symp  was  secured.  The  trees  were  again  partially 
stripped  during  the  past  season.  Undoubtedly  many  of  them  will  not 
survive  the  shock. 

A  fifty-acre  woodlot  of  beech  which  had  been  stripped  more  or  less 
completely  for  three  seasons  when  examined  the  past  fall  showed  at 
least  fifty  per  cent  of  dead  trees. 

Orchard  Injury.  The  damage  done  has  not  been  confined  to 
forest  sections,  but  orchard  and  shade  trees  have  suffered  alike.  In 
many  instances  whole  orchards  have  been  completely  stripped  of 
leaves,  the  fruit  standing  out  on  the  branches  as  lone  sentinels  of  the 
destruction  wrought.  One  orchard  that  was  stripped  during  the  past 
season  was  visited  on  the  first  of  October  and  the  trees  were  found  in 
full  bloom  again.  Nature  was  endeavoring  to  reestablish  the  promise 
of  seed  time  and  harvest  under  very  discouraging  conditions. 

Life  History.  The  life  history  of  this  insect  is  much  the  same 
as  that  of  others  of  the  same  family,  so  that  it  seems  unnecessary  to 
go  into  it  in  detail.  From  my  notes  of  1909  I  select  the  following: 
**  Moths  were  flying  in  abundance  during  the  last  week  of  June. 
Were  attracted  to  light  and  remained  at  rest  on  the  house  during  the 
day.  On  June  30th  in  the  orchard  of  F.  H.  Morse  of  Waterford, 
Oxford  County,  found  many  eggs.  They  were  laid  singly  on  the 
under  side  of  the  leaves  and  a  curious  fact  was  noted  that  but  a 
single  egg  was  found  on  a  leaf,  although  there  were  thousands  of 
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I  understood  Professor  Hitchinin>  to  (nvc  voice  to  the  sentiment 
this  cat^Tpillar  spread  from  New  York  anil  \tw  Hampshire  to  J 
It  seems  to  me  the  insect  became  onusually  abundant  over  a 
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area  at  once.  In  other  words,  it  is  not  a  migration,  but  an  unusual 
development  due  to  favorable  climatic  conditions  or  to  the  absence 
of  natural  enemies. 


President  Britton  :  Doctor  Hewitt  will  now  present  his  paper  on 
the  Larch  Saw  Ply. 

THE  LARCH  SAW  FLY  (NEMATUS  ERICHSONII) 

■   By  C.  Gordon  Hewitt,  Ottawa,  Canada 

[Withdrawn  for  publication  elsewhere] 

Mr.  S.  J.  Hunter:  The  speaker,  in  introducing  his  remarks, 
stated  that  this  species  was  parthanogenetic.  I  would  like  to  know 
upon  what  grounds  he  bases  this  statement. 

Mr.  Hewitt  :  By  the  simple  fact  that  no  males  were  present,  and 
also  from  the  fact  that  I  have  reared  larvae  from  unimpregnated 
females. 

Afternoon  Session,  Wednesday,  December  29,  1909 
Meeting  called  to  order  by  President  Britton  at  1.00  p.  m. 


President  Britton:  The  next  paper  on  the  programme  will  be 
presented  by  Mr.  T.  J.  Headlee,  Manhattan,  Kansas. 

NOTES  ON  THE  CORN  EAR-WORM 

By  Thomas  J.  Headlbe,  Manhattan,  Kan} 

The  fact  that  com,  which  is  one  of  the  main  sources  of  income  to 
the  people  of  Kansas,  has  suffered  a  damage  of  about  3.5  per  cent 
to  each  of  the  last  three  crops  through  the  ravages  of  this  insect, 
coupled  with  the  acknowledged  fact  that  no  satisfactory  method  for 
its  control  on  com  has  been  devised,  has  compelled  the  writer  to 
plan  a  study  of  the  com  ear-worm  for  the  purpose  of  finding  how 
it  may  be  controlled.     Undertaking  the  study  of  this  problem  was 


*  The  writer  dosires  to  acknowledge  the  aid  rendered  him  by  his  student 
assistant,  Mr.  Walker  MfColloch,  who  under  his  immediate  direction  carried 
out  the  details  of  this  study,  the  practical  results  of  which  are  recorded  in  this 
paper. 
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rendered  still  more  urgent  through  the  duscovery*  made  by  our  vet- 
erinary department  that  intravenous  introduction  into  horses  of 
certain  molds  and  bacteria  found  growing  on  the  excrement  of  the 
larva  in  many  cases  produces  symptoms  of  blind  staggers,  and  that 
introduction  per  orem  produces  well  marked  cases.  As  the  research 
has  gone  forward  the  writer  has  become  increasingly  aware  of  the 
magnitude  of  his  task.  He  has  come  to  see  it  as  one  requiring  the 
most  fundamental  sort  of  study  for  its  completion.  He  has  no  thought 
of  attempting  to  offer  at  this  time  a  complete  solution  for  the  problem, 
but  hopes  merely  to  set  forth  briefly  a  method  by  means  of  which  this 
insect's  injury  to  com  may  be  materially  reduced.  Only  such  facts 
of  the  com  ear-worm's  life  history*  and  habits  as  are  necessary  to  the 
development  of  methods  of  control  will  be  considered  in  this  paper. 

A  majority  of  the  third  brood  of  larvae  enter  the  soil  and  prepare 
their  winter  burrows  as  has  been  described  and  illustrated  by  Quain- 
tance  and  Brues.'  The  pupae  into  which  they  transform  average 
three  and  one-half  inches  below  the  surface  with  one  and  seven 
inches  as  extremes.  (This  average  was  determined  by  the  examination 
of  503  pupse  collected  from  different  cornfields  about  Manhattan 
during  the  springs  of  1908  and  1909.)  Here  they  remain  until  June 
of  the  following:  year.  Having  found  the  larvai  feeding  in  great 
al)uiidaii04'  in  wtM^d  pat<*h('K  and  alfalfa  fields  in  the  early  fall  of 
1908,  the  writ<*r  fully  exp<»(;t«»<l  to  take  the  pups  in  such  situations. 
Althouprh  Ia.st  spring  a  10'  x  10'  nn^a  in  a  patch  of  velvet  leaf,  which  in 
the  fall  of  1908  was  inflated  with  many  Iar\'a>  of  various  sizes,  and 
Kt'veral  '>'  x  '>'  an^as  in  alfalfa,  when*  in  the  fall  of  1908  the  moths 
d<*p(>sit(*(l  their  v\:i:s  thiokly,  w«Te  w»lt*<*t<»d  and  can*fully  examined, 
nothin^^  eould  Ix*  found.  It  is  probable  that  parasitic  enemies  and 
sharp  frosts  <h*stroy«»d  the  lar\'u\  The  data  thus  far  accumulated 
indic*ati*  that  thr  oorn  ear-worm  hilM*rnat<*s  mainly  in  the  soil  of 
infrsted  c(»rnfi«'l(ls.  The  nunilxT  of  pup«»  varii»s  dirwtly  as  the  field 
i'xaiiiinrd  Ims  hcfu  slitrhtiy  or  badly  infi'strd.  and  although  more  than 
oni*  half  perish  befon*  enien:ene«*  time  from  on**  cause  or  another, 
enouirh  survive  as  a  rul«*  to  int*«^t  almost  one  hundred  per  cent  of 
thf  rars  nf  the  new  erop  without  outside  aid. 

The  moths  hri;in  to  emrrL'**  in  late  May  and  reaeh  maximum  emer* 
^riirr  \i\  «;irly  Juiie.     Very  s«»nn  afttT  fertili/atjnn  the  females  deposit 

*  Dr.  K   S.  Si-hn>nli*bi>r  ami  :(>sisiant«>.  rhiff  of  whom  iiiny  \h*  mentioned  Mr. 
Thoiiia.s  I*.  Iliislam.  of  the  V('t«*rli)ary  dfiKirtint'iit.  Kmiisms  Stat«»  Agniealtaml 

('«»Il»'i:«'.    l»a\«'    nniMllly    fmiml    \\i'\A    tn    Ik*    th»*    r:isr 

*  r.«<».'>.  QiiiiintaiKM  aiHl  Hi-ih-h.  Hni.  N,t   r.n.  \ui,  ,,f  Knt..  V.  S.  IVpt.  of  Agrlc. 
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eggs  OD  various  useful  plants  and  on  weeds,  but  seem  to  prefer  com 
plants  to  anything  else.  Indeed,  ao  emphatically  is  this  the  case 
that  from  the  date  of  emergence  to  the  hardening  of  the  com,  few 
eggs  are  laid  anywhere  else  in  the  vicinity  of  cornfields.  Until  silking 
begins  the  eggs  are  placed  on  the  com  blades  and  the  larvte  feed  on 
the  tender  curl  of  the  com.  After  silking  commences  the  eggs  are 
laid  almost  exclusively  on  the  silk.  After  the  silks  dry  and  shrivel, 
so  long  as  the  stalk,  blade  and  husks  remain  green,  a  few  eggs  are 
deposited.  Gradually  all  such  oviposition  ceases  and  the  moths  turn 
their  attention  to  various  weeds  in  and  around  the  cornfields  and  to 
adjacent  fields  of  alfalfa.  At  this  time  they  deposit  hundreds  of 
eggs  on  alfalfa,  red  clover,  velvet  leaf,  foxtail,  bladder  ketmia,  lamb's 
quarters,  sunflower,  soy  beans,  millet,  Amaranthus,  sp.  and  smartweed 
{Polygonum  penmylvimieum.) . 


Chart  No.  1. — Diagram  showing  the  posRible  Dumber  of  broods  of  com  ear- 
worm  lit  Manhattan,  Kan.  Impair  of  flrst-brood  adults  from  emergence  to 
oviposition;  2=tbe  average  of  40  eggs  from  deposition  to  hatching;  3=the 
average  of  10  larvte  from  hatclilnt;  to  pupation;  4  — Che  average  of  9  pup« 
from  puEiatlon  to  emergence  of  adult;  6=patr  of  second-brood  adults  from 
emergeii<«  to  ovlpoaltion;  6=the  average  of  30  eggs  from  deposition  to  hatch- 
ing; T=the  average  of  10  larvte  from  hatching  to  pupation;  S=the  average 
of  10  pupK  from  pupation  to  emergence  of  adult;  9=palr  of  third-brood 
adults  from  emergence  to  oviposition;  10=the  average  of  25  ^gs  from 
deposition  to  hatching;  ll=the  average  of  11  larvfe  from  hatching  to  pupa- 
tion; 12=the  average  of  9  pupffl  from  pupation  to  emergence  of  adult; 
13=pnlr  of  fourth-brood  adults  from  emergence  to  ovIposKlon;  14=that 
portion  of  the  third  brood  of  pupte  which  forms  the  overwintering  brood. 

While  there  is  no  doubt  whatever  that  the  \srvte  prefer  com  and 
will  be  found  upon  it  so  long  as  it  is  present  and  sufficiently  succu- 
lent for  food,  there  is  also  no  doubt  that  they  are  able  to  develop 
upon  a  diet  of  alfalfa,  bladder  ketmia,  velvet  leaf  and  sorghum  and 
are  able  to  finish  their  growth  on  many  species  other  than  these. 
From  the  time  the  lanje  appear  until  the  corn  prows  too  hard  for 
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their  liking  they  are  found  elsewhere  only  occasionally.  After  the 
com  ripens  they  may  be  found  in  great  numbers  in  alfalfa,  in  patches 
of  velvet  leaf,  on  bladder  ketmia,  and  on  ground  cherry.  This  fall 
they  were  especially  abundant  in  alfalfa. 

The  possible  number  of  broods  was  determined  in  an  outdoor 
screen  insectar>'  by  getting  eggs  from  the  first  moths  that  emerged 
in  the  spring  which  would  oviposit  in  confinement,  breeding  these 
through  to  moths,  taking  eggs  from  the  first  to  emerge,  and  so  con- 
tinuing throughout  the  season.  Chart  No.  1  will  serve  to  give  a 
summarj'  of  the  results. 

Examination  of  this  chart  shows  that  the  insect  experiences  three 
full  broods  and  a  partial  fourth  at  Manhattan.  The  first  extends 
from  June  8,  1909,  to  July  18,  1909,  occupying  40  days,  under  an 
average  mean  temperature  of  76.1°P.  and  relative  humidity  of  78.6**; 
the  second  from  July  18,  1909,  to  August  21,  1909,  occupying  34 
days,  under  an  average  mean  temperature  of  77.6°  F.  and  relative 
humidity  of  77.2^ ;  the  third  from  August  21,  1909,  to  October  13, 
1909,  occupying  53  days,  imder  an  average  mean  temperature  of 
72.8°F.  and  relative  humidity  of  67.3°F.  The  fourth  brood  is  only 
partial  and  the  young  do  not  reach  maturity.  Most  of  the  third 
brood  of  pu[)ie  do  not  transform  to  adults  in  the  fall  but  remain  in 
tin*  firround  hs  th«*  ovi*rwintrrinjjr  broo<i. 

The  actual  number  of  hnxKls  has  Ixm-u  determined  by  making  fre- 
quent and  H'^rular  count inj^  of  tin*  nunilMT  of  eggs  lK)rne  by  I'om 
plants  of  ditlVn'ut  n^vs  and  l)y  ol)s<Tviiitr  the  prevalence  of  moths 
and  the  ai^r  of  larvje  in  the  fi(»ld.  The  variation  in  th»»  numln^r  of 
egL's  prr  com  plant  for  diir<'n*nt  counts  is  not  suflieiently  pnmounced 
to  n*ve*ai  tli«'  prrst'niM'  of  very  distinct  niaxiniunis  indicating  distinct 
broods  until  the  tremendous  increase  due  to  the  arrival  of  the  third 
bro<Ml  appears.  The  results  of  plotting:  the  counts  for  1!M)8  and  1909 
from  tield  <M»ni  and  construct iu;;  curves  are  sh<>wn  in  chart  No.  2. 

Th«-  i>l»s.rv«r  experieiieiMJ  dilliculty  in  tlir  field  in  separating  the 
first  hnM»d  from  the  seroiul.  and  still  more  in  separatini:  the  second 
brood  fniiii  tlif  tiiird,  and  afl«r  tin*  arrival  oi'  the  third  lost  all  dis- 
tinetinii  lu-twi'i'ii  thr  hrouds.  From  the  time  the  third  bnM)d  came  on 
moths  rciiiid  hi*  found  in  iarire  ninnlHi's  and  etru's  and  larva*  in  all 
staL'«  s  at  an\  tiim*.  Tin-  nuiiilM-r  of  hnvods  as  lirttrniini'il  by  field 
tih^^ii-N.-ilittiis  aioiii-  is  thn-e,  hut  a  partial  fourlli  nii'jiit  very  well 
orrur  as  all  ahove  L'r«»und  >tai:<s  of  th**  iiis^et  may  In-  I'ound  until 
h«a\  V  fr"»«ts. 

Study  dunriL'  1*J'^^  had  iiidi<-at«d :  1  that  •  arly  wiiiti-r  plowing 
uould.   as  has  been   statid    in    thf   lit«ratur«'   of   this   iiiMM-t.   greatly 
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reduce  the  number  of  such  overwintering  pups  as  would  survive, 
if  undisturbed;  (2)  that  the  keeping  down  of  weeds  in  the  cornfields, 
alon^  fences  and  over  neglected  places  mi^t  prevent  those  larvie 


Chart   Ni..   2.— De|M)slll<m  iif  I'ggs  on  field  wrii   In  relntiim  to  time  of  silk- 
ing of  each  viiripfy  111  eiich  iilol. 

which  develop  after  the  corn  is  ripe  from  reaching  maturity,  and  that 
diskini:  the  nlf.ilfii  in  early  spring  might  destroy  such  as  transform 
to  pupn'  in  jilfiilfa  fields,  thus  greatly  reducing  the  numbers  of  the 
pest;  I '4)  that  early  planted  com  was  less  injured  by  the  larva;  than 


154  JOURNAL    OF    ECONOMIC    BNTOICOLOGT  [Vol.  8 

corn  planted  later  and  that  this  diflFerence  was  probably  due  to  the 
fact  that  the  early  planted  com  finished  its  silking  before  the  third 
brood  came  on  in  full  force. 

In  support  of  finding  No.  1,  it  may  be  said  that  in  the  spring  of 
1909  four  W  X  10'  plots,  examined  in  a  field  which  on  September  22 
of  the  preceding  fall  showed  sixty-four  per  cent  of  the  ears  infested 
and  which  had  been  plowed  in  early  winter,  gave  no  living  pupe; 
while  two  16'  x  16'  plots  in  a  field  which  showed  a  somewhat  larger 
per  cent  of  infestation  the  preceding  fall  and  which  was  undisturbed 
until  spring  showed  six  living  pupae. 

In  regard  to  finding  No.  2  it  may  be  said  that  while,  as  stated 
earlier  in  this  paper,  our  examinations  indicate  that  most,  if  not  all, 
the  pupie  of  com  ear-worm  winter  in  the  soil  of  infested  comfielda, 
there  is  no  doubt  that  the  presence  of  weeds  in  and  around  the  eom 
enables  many  belated  larvae  to  finish  their  growth.  Weeds,  therefore, 
should  not  be  tolerated  in  such  locations.  The  parasitism  of  the 
larvae  infesting  weed  patches  and  alfalfa  fields,  particularly  the 
latter,  in  the  autumns  of  1908  and  1909  has  been  exceedingly  high 
and  the  early  hard  frosts  have  destroyed  large  numbers.  Poasibly 
these  agencies  may  account  for  the  absence  of  pupae  in  such  places. 

In  order  to  dett^rmine  the  exact  relation  existing  between  time  of 
planting  and  iujur>'  and  to  find  out  the  exact  cause  of  this  difference, 
six  standard  varieties  of  corn  wito  planted  at  diffen»nt  periods.  A 
two  and  ono-half  arro  plot  of  frround  of  uniform  character  was 
si*l<'ct<*d  and  (livi<l<'<l  into  six  plots.  In  each  plot  thn*e  150-feet-long 
rows  of  each  of  th(»  six  standanl  vari<»ti<*s  of  com  were  planted.  These 
strains  raiitrcd  fmiii  one  hundn*d  and  fift<M>n  to  one  hundred  and 
thirty-tiv«*  days  in  tinir  of  lllatnrin^^  TIh'V  were  Ijeaming,  Reid*a 
Yellow  Driit.  B(M>ne  County  White,  McAuley.  Kansas  Sun  Flower,  and 
Hildrcth.  The  land  had  pn^viously  bei'ii  in  use  for  wheat  breeding. 
The  soil  was  pn*pare<l  l)y  sprinir  plowintr  and  working.  The  com 
was  eiiltivated  at  Hrst  dt'«>ply.  tht>n  shallowly,  and  kept  thoroughly 
elfaii  to  the  end  of  tht*  s4'asoii.  The  plots  were  planted  as  follows: 
Plot  No.  1  April  loth:  plot  No.  2  May  1st:  plot  No.  3  May  15th; 
plot  Ni>.  4  .Finn*  1st :  plot  No.  .'>  .Funr  l.'ith:  plot  No.  <»  July  1st.  Except 
fnr  «*(iM  wi'athtT  in  thf  spriiiir.  sonic  wind  inul  hail  in  .Inly,  the  season 
was  I'xci'litnt  i'tir  enrn  prtMlurtinn  until  th«*  niifhllc  of  August  when 
th*'  tjptu'jht  iHM'anit*  s4»  sfViTt*  th.-it  th«'  yifld  of  pint  No.  (>  was  practi* 
eally  ruiiMMi.  pit  it  No.  1  (troducfd  enr*ii  (»n  eoh  at  the  rate  of  39.8 
huslnls  pi-r  a«Tf:  plot  No,  2  4*»..'i  hushi'ls:  plot  No.  :\  VJ.l  bushels; 
plot  Nm  1  4*».7  hushfls;  plot  Nik  .'»  2li.l  hushi'ls:  and  plot  No.  6  com 
hardly  worth  irathfriiiL'.     Plots  No.  :{  and  No.  4  produet'd  more  com 
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than  plot  No.  2  because  tbey  experienced  leas  harm  from  hail  and 
wind.  After  ripening  the  com  was  gathered  into  bags,  keeping  each 
row  separate,  and  the  damage  carefully  determined.  First  the 
average  percentage  of  ears  infested  in  each  variety  of  each  plot  was 
determined,  then  the  average  percentage  of  grains  destroyed  on 
infested  ears  of  each  variety  in  each  plot.  The  results  are  graphically 
represented  in  charts  Nos.  3  and  4. 


Chart  No.  3.— PerFeotage  of  ears  produced  by  each  variety  In  each  plot 
Infeated  liy  one  or  more  larve. 

Chart  No.  3  clearly  shows  that  the  com  in  plot  No.  2,  which  was 
planted  May  1st,  experienced  the  smallest  percentage  of  infestation, 
and  that  the  infestation  became  constantly  greater  as  the  time  of 
planting  grew  later.  Chart  No.  4,  while  the  curves  are  very  irregular, 
shows  that  in  general  the  smallest  number  of  grains  destroyed  on 
infested  com  was  to  be  found  in  com  planted  May  Ist. 

Thus  it  is  seen  that  both  the  largest  number  of  clean  ears  and  the 
largest  number  of  sound  grains  per  infested  ear  were  produced  in 
com  planted  May  1st. 

To  be  more  exact  it  may  be  said  that  eorn  planted  May  Ist  produced 
6.1  per  cent  more  of  its  total  number  of  ears  clean  than  that  planted 
April  15th.  14.6  per  cent  more  than  that  planted  May  15th,  30.5  per 
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cent  more  than  that  pUoted  June  1st,  35.8  per  cent  more  than  that 
planted  Jane  15th,  and  36.2  per  cent  more  than  that  planted  Jnly 
Ist :  and  it  may  also  be  said  thM  the  corn  planted  May  Ist  lost  1.3 
per  cent  less  grains  from  ears  that  were  infested  than  that  planted 
April  15th,  1.2  per  cent  less  than  that  planted  May  15th,  3.1  per 
cent  less  than  that  planted  Jane  1st    The  outcome  of  this  experiment 


Diart  N».  4. — PfrifiiliiKc  of  ifralnii  (leHtnijW  '■n  itiresied  enra  ot  eacb  vs- 
rl<>ty  In  i-m-li  iilut. 

iudU-att'it  that  i-nrly  plantini;  i>n  iniinfcslt-d  or  cleaned  soil  will  redoee 
th<'  oiirii  ciir-w-nriii  (Ibiiiiil'c  about  40  jtcr  ci-nt. 

Chart  No.  '2  sIiuvvh  nut  only  tht>  t't'ir  InyJtit:  of  the  actual  broods, 
but  shows  lliiK  fiatitn-  in  nlalion  to  tlit-  tiint'  of  silking  of  each 
vari'Iy  in  i'ik-Ii  plot.  Il  will  li.-  nottd  Iliut  plots  1  and  2  finished 
KilkinL'  I'l-fon-  tin-  thinl  lifiKiil  of  i-mrs  wcrt  di'iioaitrd  and  reference 
to  .liiirts  \o.  :i  ami  \'i>.  4  will  sln'w  thiil  they  .xp.-ri.'nccd  the  leait 
injury.  I'loi  No.  I.  with  tin-  >'\i-<-]itioii  i>f  llililri'tli.  in  which  silking 
i'iitn>-  nin<-li  ];<ti-r  than  oiln-rs.  r''iii;iin>'<l  in  silk  hmu'i-r  than  plot  No.  2, 
lliiis  .-\tM.sini,'  it  f.ir  ii  Iohl'-t  tiiii.-  \u  <ivi|i.isition  with  n-siiltinp  mvater 
.ijin.ai;-  Tli-  silkinir  of  llil.lr.ih  in  plot  N...  1  is  s.iftiei.ntly  later  to 
ai mil  for  (.-r-jittT  injnry.     Th-t  N.-.  ]   v, iv.ij  n  ■■si-t-I>ack"  from 
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cold  weather  which  no  doubt  accounts  for  its  relatively  slow  growth. 
In  plots  No.  3,  No.  4,  No.  5  and  No.  6  the  damage  is  progressively 
greater  as  silking  comes  more  and  more  completely  into  the  time  when 
the  third  brood  is  active. 

The  reason,  then,  that  early  planted  com  experiences  less  injury 
than  com  planted  later  lies  in  the  fact  that  early  planted  corn  passes 
through  its  most  attractive  stage  —  silking  time  —  before  the  third 
and  by  far  the  largest  brood  has  appeared,  or  at  least  before  it  has 
a  chance  to  do  its  full  work.  The  experiment  further  shows  that 
com  planted  so  early  as  to  get  a  ** set-back'*  suffers  more  from  this 
insect  than  if  it  were  planted  just  a  little  later.  Clearly  the  optimum 
time  for  planting  is  just  as  early  as  the  com  can  be  put  in  the  ground 
and  escape  injury  from  cold  weather. 

In  summing  up  the  practical  results  of  this  study,  it  may  be  said 
that  the  individual  com  grower  by  planting  his  crop  on  uninfested 
or  cleaned  soil  as  early  as  the  season  will  permit  may  reasonably 
expect  to  escape  forty  per  cent  of  the  injury  he  would  otherwise 
experience. 


President  Britton:     The  next  paper  will  be  read  by  Mr.  Gteorge 
G.  Ainslie,  Clemson  College,  S.  C. 

NOTES  ON  APHIS  MADIRADICIS 

By  G.  G.  Ainslie,  Clemson  College 
[Withdrawn   for  publication  elsewhere.] 


President  Britton  :  Mr.  P.  J.  Parrott  will  now  present  his  paper 
on  the  Ermine  Moths. 

THE  CHERRY  ERMINE  MOTH 

{Hyponomeuta  padella  L.) 

By  P.  J.  Parrott,  Geneva,  X.  Y. 

During  June,  1909,  several  cherry  seedlings,  completely  covered 
with  silken  webs,  were  brought  to  the  Entomological  Department 
for  examination  by  Mr.  John  ^laney  of  the  Division  of  Nursery- 
Inspection.  The  unfamiliar  appearance  of  the  nests  and  the  enclosed 
caterpillars,  coupled  with  the  fact  that  the  specimens  were  taken  from 
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a  plantation  of  imported  nursery  stock,  led  to  the  conclusion  that 
the  insect  was  a  foreign  species,  and  probably  an  Ermine  Moth.  Some 
of  the  larvie  were  kept  in  breeding  cages  to  obtain  some  adults  which 
began  to  make  their  appearance  on  July  9.  These  were  compared 
with  descriptions  of  various  authorities,  and  the  insect  was  identified 
as  the  Cherry  Ermine  Moth  (Hyponomeuta  padetta  L.}>  luid  a  state- 
ment to  that  effect  was  published  in  the  Journal  of  Economic  Ek- 
TOMOLOGY,  Vol.  2.  p.  305.  To  make  certain  the  identity  of  the 
species  which  we  had  bred,  several  specimens  of  the  moths  were  later 
sent  to  Dr.  Paul  Marchal  of  the  Entomological  Station  of  Paris*  who 
confirmed  our  identification.  This  is  the  first  time  that  the  pest  has 
been  reported  to  exist  in  the  United  States,  and  the  attention  of 
entomologists  is  called  to  the  circumstances  of  its  introduction  and 
discover^',  and  to  the  economic  importance  of  the  Ermine  Moths  as 
fruit  pests. 

General  Characters  of  the  Ermine  Moths.  These  moths  belong 
to  the  genus  Hyponomeuta  of  the  Tineina.  There  are  only  a  few 
species  but  the  genus  is  widely  distributed.  The  moths  are  small, 
with  an  expanse  of  wings  var>'ing  from  twenty  to  twenty-five  milli* 
meters,  according  to  the  species.  The  anterior  wings  are  snowy-white 
or  gn^yish,  marked  with  black  dots,  hence  the  name  Ermine  Moths. 
Th(*  hind  wings  are  darker  and  have  long  fringes.  The  classification 
of  the  inotliK  is  attended  with  eo/isiderable  difficulty  because  of  the 
confusion  which  has  prevailed  in  the  synonymy  and  the  exceeding 
variablen(*Ks  of  the  characters  which  distinguish  the  species.  This  is 
not  surprising  as  the  cateri)illars  and  moths  of  one  species  resemble 
like  Ktagrs  of  another.  Tho  caterpillars  of  several  species  have  host- 
plants  in  common  and  life  hist(»ries  are  very  similar. 

The  caterpillars  are  gregarious  and  live  within  a  silken  web.  The 
c<MMK)n.s  are  spun  in  close  pn>xinnty  to  eaeh  other  in  the  nests. 

Species  Attacking  Fruit  Trees  and  Host-Plants.  European 
writers  have  geneniUy  held  that  there  an*  two  eonimnn  species  which 
liv<*  on  fruit  tretn*,  viz. —  //.  M4ilintlla  Z.  and  //.  padella  L.  The 
former  i.s  a  eonunon  pest  on  apples.  It  has  also  )>een  riHUirded  as  oc- 
eurrini:  «»n  the  wild  si-rviiM*  trer  i  Snrfnts  tonm  nalis)  and  l)i)ctor  Mar* 
eh.'iP  lias  n*p<»rt«'d  its  pn*senee  in  <lestnietive  numbers  on  the  almond 
i  Amiffftlahtit  c(mnnunis).  The  latter,  i>opuhirly  known  as  the  Cheny 
Kriiiinc  .Moth  ffeds  prineiimlly  nn  tin*  eultivated  plum,  blackthorn 
{prunus    spiimsa'    tnul    hawthorn     ^rrahnms    njifarmitha).       Other 

*  .Man-hal,  Piiiil.  Bulletin  ilf  la  SiM-i^*t«*>  d'  KttuU*  rt  tW  VulKariHtitioii  de  Is 
oloicle  AKrkolf.  NV  4.  p.  1:Mn;.     iho2. 
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host-plants  mentioned  by  various  writers  are  the  cultivated  and  wild 
cherry,  medlar,  apple,  Sorhus  aucuparia  and  Fraxinui  excelsior. 

The  moths  of  these  two  species  are  very  similar  in  appearance  and 
are  frequently  indistinguishable.  Representative  specimens  of 
malinella  have  the  front  wings  and  the  fringe  white,  while  padella 
has  the  fringe  and  a  portion  of  the  front  wings  more  or  less  tinted  with 
greyish.  Doctor  Marchal  is  of  the  opinion  that  malinella  is  a  variety  of 
padella,  which  has  adapted  itself  to  the  apple.  Differences  are  also 
to  be  noted  in  other  stages.  Rebate  and  Bernes*  state  that  the  cater- 
pillar of  padella  is  of  a  greyish-yellow  in  color,  the  cocoons  are  thin 
in  texture,  of  a  greyish-white  color,  and  are  more  or  less  isolated  in  the 
nest,  while  the  larva  of  malinella  is  lighter  in  color,  the  cocoons  are 
thicker,  and  are  grouped  in  clusters. 

Other  species  attacking  fruit  trees  are  H,  muhalehella  Gn.,  which  is 
common  on  the  mahaleb  cherry;  H.  evonymella  L.  {=padi  Z.)  which 
subsists  on  the  European  Bird  Cherry  {Prunus  padus)  and  has  been 
reported  as  occurring  on  the  cultivated  cherry ;  and  H.  irrorella  lib., 
which  usually  feeds  on  the  willow  and  is  said  to  have  attacked  culti- 
vated plums. 

A  Native  Species  of  Ermine  Moth.  There  is  one  native  species, 
H,  multipun<:tella  Clem.,  which  according  to  Chambers'  is  very  common 
in  Kentucky.  Dyar  *  records  the  Atlantic  States  as  its  range  of  dis- 
tribution and  Gaumer  has  obtained  specimens  of  the  species  in  Kansas. 
The  caterpillar  feeds  on  the  leaves  of  Euonymus  atropurpureus  Jacq. 
and  spins  its  webs  over  the  plant  as  is  characteristic  of  the  insects  of 
this  genus.  Through  the  kindness  of  W.  D.  Kearfott  I  have  been  able 
to  examine  specimens  of  the  adults,  which  differ  from  the  foreign 
species  described  by  the  larger  number  of  black  dots  on  the  front 
wings  and  the  marked  difference  in  the  coloration  of  the  hind  wings 
of  the  sexes.  All  the  wings  of  the  male  are  white,  while  the  female 
has  the  anterior  wings  white  and  the  posterior  wings  dark  grey. 

Economic  Importance.  The  Ermine  Moths  are  regarded  abroad 
as  very  destructive  pests  of  fruit  trees,  and  because  of  their  importance 
to  horticultural  interests,  standard  European  works  of  reference  on 
orchard  insects  usually  contain  a  verj-  complete  account  of  these 
species.  Marchal  (1)  reports  that  in  certain  areas  of  France  7nali- 
nella  appears  almost  every  year  in  more  or  less  destructive  numbers, 
and  that  in  some  communities  where  there  have  been  serious  outbreaks 
for  successive  years,  almond  trees  have  been  killed.    In  1902,  truilinella 


'Rebat<i,  E.  and  Bern^s  J.,  La  Cheuille  Fileuso  du  Prunier,  p.  1-32,  1909. 
•Chambers.  V.  T..  Can.  Ent.,  Vol.  4,  p.  42.  1872. 
♦Dyar,  H.  G.,  List  of  N.  A.  Lepidoptera,  p.  489,  1902. 
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and  padella  were  veiy  abundant  and  destructive  throui^iout  France. 
The  species  mahalebeUa  is  very  common  on  the  mahaleb  cherry  at 
Fontenay,  and  during  some  seasons  the  wild  cherries  in  the  hedge- 
rows were  entirely  defoliated.  During  1897  and  1901,  this  species 
was  very  abundant  Theobald*  regards  malinella  and  padella  as  im- 
portant pests  in  England.  The  former  was  very  troublesome  in  this 
country  in  1865, 1877  and  1880,  and  during  the  first  two  named  years 
whole  orchards  were  devastated,  the  foliage  being  as  bare  as  midwin- 
ter. The  latter  feeds  normally  on  hawthorn,  often  quite  defoliating 
the  hedgerows.  Saracomenos*  says  that  a  large  number  of  fruit  trees 
such  as  apple,  pears  and  plums  which  are  grown  on  an  extensive  seale 
on  the  Island  of  Cyprus  are  attacked  by  nudinella  and  padeUa.  These 
prove  very  injurious  as  they  destroy  the  crops,  and  if  th^  appear  in 
numbers  for  a  series  of  years  they  may  cause  the  death  of  the  trees 
themselves.  The  damage  occasioned  to  apple  and  plum  trees  is  always 
great.  Rebate  and  Bemte'  report  that  outbreaks  of  padella  occur 
periodically.  In  1843  in  Lot  and  Qaronne  all  trees  were  attacked  but 
in  the  following  year  the  pest  failed  to  appear.  From  1867  to  1871, 
in  1882  and  again  in  1888  considerable  damage  was  done  by  the  insect. 
The  outbreak  of  1901  was  followed  by  a  more  severe  one  in  1902,  and 
it  was  not  till  1904  that  the  insect  was  under  the  control  of  its  natural 
enemies.  During  1908  the  caterpillars  again  increased  to  destructive 
numbers,  and  as  was  predicted  st^riouK  depredations  occurred  during 
1909.  It  is  feared  that  greater  damage  will  be  done  by  these  pests 
during  1910.  Other  writers  comment  in  like  manner  on  the  destruc- 
tive  eapaeity  of  these  insects. 

Life  Histories  and  Habits.  The  life  histories  of  the  different 
speeies  are  ver>'  similar.  Aecordin^;  to  Marehal  (1)  the  female  moti- 
m7/a  deposits  her  e^pt  during  July  on  small  twi^  in  oval  patches 
about  four  or  five  millimet<'r8  in  diameter.  The  efr^  are  covered  with 
a  glutinous  substance  which  is  at  first  yellow,  but  which  gradually 
beeonies  brown.  n*s<*nihlin^  the  e«)lor  of  the  bark.  In  each  mass  there 
an*  from  fifty  to  eighty  e^^,  whieh  an*  placed  in  rows,  overlapping 
one  another  like  tiles  on  a  n>of.  Hatehin^  takes  place  during 
early  autumn,  but  the  tiny  caterpillars  remain  sheltered  through  the 
winter  under  the  pnitectinir  erust  of  the  epp  mass.  During  the  follow- 
ing sprint:  the  yountr  larva*  abandon  their  hihernntinp:  quarters,  and 
enter  th«*  expandinir  buds,  whiTe  they  assi'inble  in  numbers  between 
thf  sepals  (»f  th«*  ealyx  and  petals  uf  the  blossom  buds  or  between  two 

'Tlif*,h:ilil.  K.  v.,  liiM^t   P«»HtM  nf  Friiii.  i»p.  ^*;  III.  ll»os. 
'  Saniroiiienoh,  I)..  CypriiH  Jtmriial,  N".  II.  p.  275,  1908. 
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leaves  of  the  leaf  buds.  In  the  early  part  of  May  they  th^n  burrow 
into  the  parenchymatous  tissues  of  the  leaves.  As  many  as  a  dozen 
of  the  caterpillars  may  exist  in  one  colony.  The  presence  of  the  pest 
is  indicated  at  this  time  by  the  injured  leaves  turning  red  in  spots. 
Later  abandoning  their  mines,  the  larvae  feed  openly  on  the  foliage, 
and  spin  webs  in  which  they  live  together  in  colonies.  During  the 
month  of  June  the  larger  tents  are  formed,  and  in  severe  attacks  the 
tree  is  stripped  of  its  foliage,  and  is  covered  with  a  sheeting  of  the 
dirty,  ragged  remains  of  their  discolored  webs.  The  cocoons  are  spun 
side  by  side  in  the  nest,  in  which  the  larvje  pupate  and  from  which  the 
moths  commence  to  appear  in  early  July.  The  life  history  of  padella 
diflPers  from  that  of  malinella  in  that  the  larvas  are  not  leaf  miners. 

Distribution  of  the  Cherry  Ermine  Moth.  The  Cherry  Ermine 
Moth  has  only  been  found  in  one  locality  in  the  State  of  New  York. 
Eight  nests  were  obtained,  and  with  the  exception  of  a  few  cater- 
pillars, which  were  kept  in  the  laboratory  to  breed  adults,  the  material 
was  destroyed.  Repeated  examinations  failed  to  find  any  more  evi- 
dences of  the  insect  in  this  plantation,  which  like  all  other  plantings 
of  foreign  stocks,  has  been  under  very  close  supervision  this  year, 
because  of  the  discovery  during  the  early  spring  of  nests  of  the  Brown- 
Tail  Moth  among  these  same  importations.  Present  knowledge  indi- 
cates that  the  Ermine  Moth  has  not  established  itself  in  this  state. 

Inspection  of  Foreign  Shipments  of  Nursery  Stock.  The  dis- 
covery of  this  insect  is  a  good  example  of  the  importance  and  value 
of  efficient  inspection  and  of  the  need  of  a  closer  surveillance  of  for- 
eign shipments  of  nursery  stock.  Owing  to  their  destructive  character, 
entomologists  should  be  on  the  lookout  for  evidences  of  the  Ermine 
Moths  in  nursery  plantations,  especially  of  recent  importations,  as 
these  insects  can  be  introduced  in  such  shipments,  and  if  once  estab- 
lished they  may  prove  a  serious  menace  to  our  nursery  and  orchard 
interests. 

For  the  protection  of  nurseries,  inspectors  should  be  on  the  alert 
for  plants,  enclosed  with  webs,  which  should  bo  immediately  uprooted 
and  destroyed.  Spraying  with  arsenicals  has  been  found  in  France 
to  be  an  effective  remedv  for  the  treatment  of  orchards. 


President  Bhittox:     The  next  paper  will  be  read  by  Prof.  F.  L. 
Washburn,  St.  Anthony  Park,  ^linn.,  entitled  ** Further  Observations 
on  the  Apple  Leaf  Hopper   (Emfwasca  mali)   and  Notes  on  Papai- 
pcma  nifda  and  P.  cataphracta. 
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1.  FURTHER  OBSERVATIONS  ON  EMPOASCA  MALI;  2. 
NOTES  ON  PAPAIPEMA  NITELA  AND  P. 

CATAPHRACTA 

By  P.  L.  Washbubx,  8t.  Anthony  Park,  Minn. 
FURTHER  OBSERVATIONS  ON  EMPOASCA   MALI 

In  a  paper  read  before  the  Association  last  year  the  following 
statements  were  made  concerning  this  insect,  as  the  result  of  two  yean' 
work:  (a)  Fall  laid  eggs  were  not  found  on  any  herbaceous  plant. 
(6)  The  insect  winters  only  in  the  egg  stage,  (c)  Oviposition  in  sum- 
mer was  found  to  occur  on  the  petiole  of  apple  and  clover,  with  the 
probability  of  its  occurring  on  other  herbaceous  plants,  (d)  List  of 
food  plants  was  given,  (e)  Five  nymphal  stages  were  reported,  cov- 
ering a  period  of  about  twenty-two  days.  (/)  Adults  may  live  four- 
teen days  or  over;  (1907  experiments  indicate  that  they  may  live 
thirty  days  or  more),  (g)  The  location  and  appearance  of  the  winter 
egg  blister,  and  the  contained  egg  was  discussed  and  illustrated,  {h) 
Certain  observations  on  remedial  measures  were  given. 

This  work  was  done  to  a  very  large  extent  either  personally  or  under 
the  direction  of  Doctor  Franklin,  and  the  work  this  season  has  been 
continued  under  his  supervision.  The  following  data  are  either  new, 
or  confirm  the  findings  of  the  two  previous  years. 

This  species  deposits  its  winter  eggs  only  on  perennials,  and  of 
perennials,  as  far  as  can  be  determined,  only  on  the  apple.  One 
young  nymph  was  found  on  the  willow,  and  one  on  plum.  In  each 
case  these  trees  were  only  fifty  yards  from  apple  trees,  and  the  nymphs 
may  have  been  blown  to  the  former  trees  or  carried  on  larger  insects 
or  on  the  feet  of  birds.  It  seems  dt»sinible,  for  the  sake  of  conven- 
ience in  following  the  n»cords  bearing  upon  the  life  histor>'  of  this 
ins<H*t.  to  arrange  our  fin<lings  in  elin^nologii^al  onbT.  therefore: 

June  4th  to  10th.  At  the  time  when  nymphs  wert*  found  on  the 
apjjle  nymphs  were  also  gathered  from  the  elm,  white  oak,  red  oak, 
g<H)seberry.  l)laek  bin*h.  white  birch,  linden,  and  reared  to  adult  con- 
dition. Thesi'  were  all  found  to  be  sp<M*i«*s  other  than  E.  mali.  Cur- 
rant ImisIhs.  lH)x-«*lder.  mountain  ash.  doL'wood  and  other  perennials 
wt-n-  ixaniiiitMl  eanfully  duriuL'  thr  tir^t  two  weiks  in  .June,  but  no 
nymphs  or  adults  of  any  spreiis  wm*  found.  One  nymph  was  found 
<»n  willow  .lunt*  11th.  and  two  on  plum  .fun**  7th.  Tin*  on«*  on  willow 
and  on»«  of  thosr  on  the  plum  wm*  reare<l  and  |)rovi'd  to  be  K.  malu 
Thtsf  havf  been  referred  to  abov»*.  and  th»ir  m^eurrenef  on  these 
tn-es  pii.ssilily  accounted  for. 
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As  proof  that  no  winter  eggs  are  laid  on  herbaceous  plants  we  cite 
the  results  of  experiments  in  which  such  plants  badly  infested  during 
the  summer  and  fall  of  1908,  and  still  plainly  showing  the  effects  of 
attack,  were  brought  into  the  insectary  and  kept  in  the  cold  room 
through  the  winter.  Upon  some  of  these  plants  living  specimens  were 
found  as  late  as  October  8th.  No  individuals,  however,  survived  the 
winter,  nor  did  nymphs  emerge  from  the  tissues  in  the  spring  of  1909. 

June  4th.  No  adults  on  apple  trees,  but  nymphs  in  all  stages. 
Adults  found  on  alfalfa  adjoining  apple  orchard,  but  no  nymphs, 
this  being  a  further  proof  that  this  insect  does  not  pass  the  winter  in 
the  egg  stage  on  alfalfa.  Sweeping  this  field  from  time  to  time  resulted 
in  securing  the  following  collections  of  adults  on  the  dates  named: 
June  4th,  46;  June  9th,  91;  June  11th,  192;  June  14th,  177.  On  the 
12th  and  13th  there  were  heavy  rains,  which  may  account  for  the 
falling  off  from  June  11th.  June  21st,  268,  one  nymph  first  stage. 
This  is  the  first  appearance  of  summer  broods  on  herbaceous  plants 
according  to  our  observations.  The  field  which  we  had  been  using 
was  then  cut,  and  the  following  observations  were  made  on  a  smaller 
field :  June  25th,  275  adults  and  a  few  nymphs  of  the  first  stage. 

July  9th.  Nymphs  on  clover  in  large  numbers,  no  nymphs  on 
alfalfa. 

August  24th.     Raspberry  leaves  badly  infested. 

August  26th.    No  egg  blisters  on  apple  branches. 

September  13th.  Egg  blisters  present  on  apple  trees  near  clover 
field  in  considerable  numbers,  so  numerous  that  probably  egg  laying 
had  begun  several  days  previously,  yet  it  would  seem  that  ovipositing 
was  still  going  on  at  that  date,  since  these  blisters  were  not  so  numer- 
ous as  they  were  late  in  the  previous  fall  when  egg-laying  was  over 
with. 

September  17th.    Very  few  nymphs  found  on  alfalfa  and  clover. 

Number  of  Broods:  May  21st  eggs  hatched  in  insectar>'  from 
apple  twigs  collected  by  Franklin  in  the  fall  of  1908.  Since  the 
emergence  of  these  nymphs  from  the  egg  blisters  may  have  a  possible 
bearing  upon  remedial  measures,  I  may  be  pardoned  for  taking  the 
time  to  describe  the  process.  The  nymphs  emerge  from  the  blisters 
through  the  opening  made  by  oviposition,  making  this  opening  some- 
what larger  during  the  process.  We  found  that  if  the  weather  was 
.warm  emergence  was  complete  in  a  few  minutes.  In  one  case  it  took 
five  minutes  from  the  time  the  vertex  of  the  head  appeared  until  it 
got  completely  out  of  the  blister.  In  another  case  it  took  over  thir- 
teen minutes.  Young  hoppers  were  observed  still  emerging  from  egg 
blisters  in  large  numbers  as  late  as  !May  26th,  at  which  time  the 
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flower  buds  on  the  apple  trees  were  on  the  point  of  opening.  These 
observations  prove  that  there  is  now  no  question  but  that  the  egg 
blisters  so  carefully  measured  by  Franklin  last  fall  on  the  branches 
of  the  trees  in  the  apple  orchard  were  those  of  E,  malt. 

June  4th.    First  young  of  the  second  brood  collected  on  alfalfa. 

July  17th.  Adults  first  appeared  from  the  young  of  June  21st; 
possibly  they  were  present  a  few  days  earlier,  for  experiments  and 
observations  of  1907  and  1908  both  show  there  is  an  average  of 
twenty-two  days  in  the  nymphal  stages. 

Some  of  these  adults  of  the  second  brood  were  placed  on  selected 
box  elder  seedlings,  free  from  any  insect,  in  lamp  chimney  breeding 
cages,  for  two  days.  On  July  31st  the  first  young  appeared.  The 
egg  stage  at  this  season  of  the  year  varied  from  seven  to  thirteen 
dajTs,  nine  and  one-half  days  being  the  average.  If  we  add  twenty-two 
days  to  this  date,  the  time  of  hatching  the  egg,  we  get  August  22d, 
the  date  on  which  the  first  of  the  third  generation  became  adult. 

Winter  egg  blisters  were  not  found  until  fairly  late  in  September, 
therefore  it  would  seem  that  these  adults  of  the  third  brood  lay  eggs 
for  a  fourth  summer  fc^ncration.  Further,  the  finding  of  nymphs 
nearly  as  late  as  November  1st,  1908,  would  also  indicate  a  fourth 
brood  or  partial  fourth  hnxxl  in  Minnesota. 

Economic  Work:  Doctor  Franklin  conceived  the  idea  of  a  hopper 
doz(T  to  be  carried  alonir  nurw^rk'  rows  by  two  men.  This  hopper 
<lozer  consiKted  of  a  frame  of  wood,  eoverod  with  light  canvas,  the 
ranvas  bein^  oovon*d  inKide  with  either  crude  oil,  or  some  sticky 
Kiibstanee.  Such  a  inaehine  was  eonKtniote<l.  having  a  padded  cross 
bar  in  sueh  a  {xmition  aH  to  jar  the  tre4>,  the  purpom^  being  to  cause 
the  hoppers  to  fly  off  an<l  eome  in  contact  with  the  oil  or  other  sub- 
stance on  the  inside  of  the  canvas.  We  found,  however,  that  this  bar, 
which  was  to  sen-e  as  a  bumper,  was  to«)  far  forward,  and  caused  the 
trt»e  to  })end  forward  and  striki»  thi»  tree  ahead,  frightening  the  leaf 
hoppers  from  that  tn^*,  and  h«'nce  nearly  nine  tent  lis  of  the  hoppers 
es4*aped.  ]i<*amin^  from  this  year's  (experience  we  perhaps  can 
r(*medy  thesi*  defects,  and  try  the  same  thine  with  certain  modifica- 
tions n»'Xt  year.  The  <Tuile  oil  which  wi*  u.sed  was  not  satisfactory, 
hut  the  tanglefoot  we  found  to  he  excellent.  We  made  an  imperfect 
trial  of  litrhts,  with  negative  n'sults. 

It  has  alsi»  iM-cjirnMl  tn  us  that  in  th«»  sprinir  of  the  year  nursery 
tri'<*s  niiL'ht  he  sprayed  with  a  n*siii  eoiiipnund.  or  some  sticky  sub- 
stanci'  in  f(»nni'rti(in  with  sonit*  of  thf  standard  solutions  usivl  at  this 
tini«'  <if  the  year,  so  coatine  thf*  hranchi*s  with  a  material  harndem  to 
the  tn'c  and  preventing  the  emerirence  of  the  nymphs. 
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Parasites:    We  have  reared   no   parasites   from  Empoasca   mali. 

NOTES  ON  PAPAIPEMA  NITELA  AND  P.   CATAPHBACTA 

Papaipema  NITELA:  Eggs  of  this  species,  figured  on  page  153  of 
our  Twelfth  Report,  were  laid  about  September  15th,  1908.  A  good 
many  hatched  on  May  24th  and  25th,  1909,  the  hatching  being  com- 
pleted May  29th.  In  all  about  one  hundred  caterpillars  emerged. 
They  at  once  showed  the  leaf-mining  habit  by  making  galleries  in  the 
leaves  of  giant  bur-elder  seedlings,  which  happened  to  be  in  the  cage 
where  they  hatched,  completely  riddling  the  leaves  of  these  plants 
(see  drawings  and  photos).  The  caterpillars  in  their  earlier  stages 
moved  like  Geometrids.  On  May  28th  about  eighty-four  larv®  from 
this  hatching,  which  had  not  had  the  opportunity  to  establish  them- 
selves in  mines,  were  placed  upon  selected  bur-elder  seedlings.  Ac- 
cording to  Doctor  Franklin's  notes  this  was  done  about  5.30  on  the 
above  date.  At  8  a.  m.  the  next  day.  May  29th,  they  had  all  made  quite 
elaborate  galleries  in  the  leaves  of  these  seedlings.  On  June  2d, 
after  about  four  days  of  leaf  mining,  it  was  noted  that  they  were 
working  down  toward  the  bases  of  the  leaves,  and  some  had  entered 
the  petioles.  On  June  4th  many  of  the  larvae  had  bored  into  the 
stalks  —  the  tallest  plants  at  that  time  being  about  five  inches  high. 
On  Jul}'  7th  many  of  these  plants  had  been  killed  by  the  borers,  and 
the  larva?  so  deprived  of  their  food  plants  had  entered  their  second 
plants.  At  this  date  host  plants  No.  2  were  about  two  feet  high,  and 
the  galleries  therein  were  about  four  inches  long.  On  July  22d  the 
larvae  were  from  one  to  one  and  a  fourth  inches  long,  and  the  galleries 
had  increased  much  in  extent. 

In  one  plant  two  caterpillars  were  found,  and  in  this  one  the 
entrance  hole  of  the  lower  caterpillar  was  nine  inches  from  the 
ground,  and  that  of  the  upper,  thirteen  inches  from  the  ground,  the 
galleries  in  each  case  being  above  the  entrance  holes. 

On  August  17th  about  all  the  larva*  which  we  had  reared  from  eggs 
had  disappeared  from  the  plants.  A  few  of  the  galleries  contained 
pupa?.  Therefore,  /^  nitcla  larvte  may  attack  two  plants  in  the 
course  of  its  life,  but  evidently  never  more  than  two.  The  first  moth 
reared  in  captivity  from  the  above  material,  (^merged  August  24th 
(one  week  earlier  than  last  year),  and  the  last  one  October  1st.  Two 
seasons'  observations  indicate  that  the  pupal  stage  lasts,  on  an  average, 
twenty-three  days. 

P.  nitela  was  reared  from  the  following  food  plants  this  season: 
Nicotiani,  lamb's  quarters,  tomato,  ^nant  rag>veed,  cocklebur,  peony. 
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burdock  and  giant  bur-elder,  the  last  plant  being,  for  the  two  aeaaons 
during  which  this  pest  was  under  observation,  the  worst  affected. 
On  August  1st  two  larvas  of  P.  nitela  were  found  in  giant  ragweed, 
with  their  entrance  holes  twenty-one  inches  above  the  ground,  and 
three  other  larvae  on  the  same  date  were  discovered  with  entrance 
holes  six  feet  above  the  ground.  On  the  same  date  twelve  nitela 
larvae  were  found  in  a  single  giant  bur-elder  three  feet  high.  Some 
of  these  were  in  the  stalk,  and  some  in  the  branches.  In  eveiy  eaae 
the  burrow  ascended  from  the  entrance  hole.  On  September  3d 
many  empty  burrows  were  found  (evidently  of  both  P.  nitela  and 
P.  caiaphracia)  in  hemp  and  other  plants,  indicating  that  a  large 
per  cent  of  the  larvae  enter  the  ground  to  pupate. 

P.  CATiiPURACTA :  On  July  14th  these  were  first  observed  working 
on  young  box  elders.  From  this  date  on  they  were  found  to  be  quite 
common  until  nearly  August  23d,  when  the  last  found  larvae  pupated 
in  captivity.  Pupation,  however,  began  August  7th,  which  is  about 
the  same  date  it  was  observed  last  year.  On  August  13th  the  first 
moth  in  captivity  emerged. 

The  food  plants  as  observed  in  19()9  are  as  follows:  Burdock,  box 
elder,  giant  bur-elder,  hollyhock,  cosmos,  peony,  larkspur,  dahlia, 
thistle,  Hster,  ragweed,  tiger  lily.  It  was  not  found  at  all  in  either 
hemp  or  golden  glow  this  year.  In  both  1908  and  1909  it  was  found 
most  eoiniiion  in  burdock.  The  highest  entrance  hole  in  any  plant 
found  this  year  was  four  feet  and  two  inches  from  the  ground.  The 
burrows  did  not  extend  below  th«*  lowest  hole  in  any  cas4\  I  wish  to 
stat(\  h(»w<>v<*r,  that  from  personal  ob8<*r\'ation  I  do  not  think  it  safe 
to  s«y  that  thfv  never  burrow  below  th<»  eiitran<*e  hole,  since  I  belie%*e 
I  hav(*  sninetiiiies  found  the  galleries  in  this  position. 

Observations  on  the  Migrations  of  the  Larvae  in  Search  of  Food 
Plants:  As  shown  ahovi*.  th«»  larva*  of  oii«»  of  tli«»se  sp<»eie8,  and 
probably  both,  may  infest  two  food  plants,  and  experiments  were 
earned  on  with  a  number  of  nearly  or  quite  full  irrown  larvn^  to 
obsiTvi*  their  movements  in  seekinij  f«Mul.  Larva*  wen*  placed  in 
various  hu^ations  in  our  rxp«'rinient  irardm.  and  their  movements 
watehed  for  wviTal  hours,  frequi-ntly  until  thfv  stopped  apparently 
exhausted  ancl  finally  died  without  lN>inur  allowi**!  ttt  i>nter  any  food 
plant.  It  wt)uld  s«m>iu  from  thfsi*  oi»si*rvations.  in  whieh  we  marked 
earefully  the  eours**  of  «»ai'h  larva,  that  they  s«'i«li»ni  if  rvi'r  travel 
any  ennsiderahle  distauei*  in  a  stniiL^ht  line  from  thr  plari*  whtTe  they 
first  hateh.  The  eati-rpillar  niakiiiL'  tlit'  Inst  rtfurd  in  at'tual  distam*e, 
traveled  in  all  seventy. nine  fi'ft  bi«fon*  stnppinir  fmni  exhaustion, 
but  this  eourse  was  so  irn^^ular  and  tortuous  that  wh<*n  it  finished 
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it  was  only  fourteen  feet  in  actual  distance  from  the  starting  point. 
Another  larva  traveled  a  distance  of  fifty-six  feet  before  becoming 
exhausted  and  at  that  time  was  only  sixteen  and  one-half  feet  from 
its  starting  point ;  a  third  traveled  a  total  distance  of  fifty-five  feet, 
and  ended  twenty-four  feet  from  the  starting  point,  this  being  the 
farthest  distance  reached  from  the  starting  point  of  which  we  have 
record.  These  larvte  were  all  practically  full  grown.  Occasionally 
ants  appeared  to  attack  the  larvae  and  cause  considerable  annoyance. 

Plants,  the  lower  part  of  whose  stems  were  covered  with  tangle- 
foot, were  completely  exempt  from  injury.  It  was  repeatedly  ob- 
served in  these  experiments  that  when  a  larva  got  within  a  foot  or 
two  of  a  food  plant,  it  had  to  be  constantly  turned  away  from  it,  since 
it  showed  great  determination  to  reach  the  stems  of  the  desired  plant. 
The  two  charts  shown  illustrate  the  devious  routes  of  two  of  these 
larvce.  In  one  it  will  be  noted  that  a  fairly  straight  course  was  taken 
through  plot  46,  filled  with  tomatoes.  This  was  undoubtedly  brought 
about  by  the  fact  that  although  it  sought  to  enter  the  tomatoes,  it 
was  kept  away  from  them  constantly,  hence  the  somewhat  straight 
course  through  that  plot.  Each  plot  as  shown  was  four  feet  square, 
and  the  space  between  the  plots  was  four  feet. 

The  parks  about  Minneapolis  and  St.  Paul  are  kept  remarkably 
clean  and  free  from  weeds,  and  several  days  spent  in  examining 
flower  beds  in  these  parks  resulted  in  finding  that  they  were  almost 
entirely  free  from  the  attacks  of  stalk  borers.  When  these  pests  were 
present  they  were  always  found  in  beds  located  in  a  neglected  comer 
of  the  park  near  some  weedy  patch,  it  being  evident  in  these  cases  that 
the  larvae  came  from  the  weeds. 

Economic  Suggestions  and  Experiments :  It  is  very  evident  that 
where  flower  gardens  and  their  environment  can  be  kept  perfectly 
free  from  weeds,  freedom  from  attacks  of  this  pest  is  assured.  From 
our  own  observation  it  is  clear  that  it  is  very  desirable  to  clear  up 
weeds  that  start  during  the  latter  part  of  May  and  during  June  in 
such  places,  because  at  that  time  any  young  larvae  which  may  be  min- 
ing the  leaves  of  the  weeds,  will  be  destroyed  with  the  weeds.  Further, 
it  is  not  probable,  from  what  we  have  seen  in  our  own  experimental 
garden,  that  these  pests  make  extensive  migrations  to  other  plants. 
Occasions  arise,  however,  wh(.*n  an  owner  of  a  garden  cannot  control 
adjoining  frround,  whieh  may  be  weedy,  in  which  ca.se  it  is  necessary 
to  find  .some  means  of  kf^oping  the  lar\'a»  out  of  the  garden  entirely. 
Without  eroinir  into  d^^tails  of  the  experiments  which  we  have  tried 
this  last  summer,  experiments  which  called  for  the  planting  of  verj' 
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sunilar  to  what  are  shown  on  these  charts,  using  sueh 
fmi  fiftsBts  as  hemp,  peony,  dahlia,  com,  potatoes,  tomatoes,  golden 
^ov.  ameti^  tiger  lilies,  hollyhocks,  giant  bur-elder,  giant  ragweed, 
hurdoc^  daisies,  sunflowers,  etc.,  we  may  say  briefly  that  the  most 
effMtn^  buTier  found  was  a  thin  board  smeared  with  tanglefoot  on 
the  notaide.  This  board  was  about  one  eighth  of  an  inch  thick,  and 
^ahmn  £w  inches  wide,  and  placed  in  the  ground  edgewise,  around 
the  foar  sides  of  the  plot.  The  tanglefoot  should  be  put  on  an  inch 
<fr  «^  aKiTe  the  ground,  so  that  it  could  not  be  easily  coated  with 
Mcrth  )Qr  the  spattering  occasioned  in  the  event  of  heavy  showers; 
and  m^MtieTer  stick}*  substance  is  used,  it  should  be  of  such  a  nature 
««  tr  tJllier  remain  sticky,  or  be  kept  sticky  by  several  applications, 
from  ^une  1st  to  August  Ist. 

The  tact  that  the  larvie  show  a  strong  tendency,  when  within  about 
tw^  tM  of  their  favorite  food  plants,  to  go  to  said  food  plants 
d)TW<lit)\  suggests  that  possibly  a  barrier  of  weeds  might  be  placed 
liT^umd  a  garden,  thus  providing  the  caterpillars  hatched  outside  the 
.^Hftdtm  with  food,  and  making  it  unnecessary  for  them  to  travel  to 
flu*  l^'t^T  betla.  ThetM*  would  have  to  be  burned  in  the  fall,  of  course. 
Thfi>'  ^Mild  have  to  In*  in  position  during  the  last  of  May,  or  early 

tiMWititts *  ThoKt*  two  HpwieM  appear  to  l>e  extensively  parasitized, 
^inN'  «r  have  reart*(l  many  individualK  of  Tachinids  from  them. 
Vwa  r  ^•a^l/**^rt<7<J,  llifposttiia  variabilis  C'oq.,  and  from  /*.  nittla 
nHi^  an  A*J«*n.«/<i  n|).  hImo  Majtiara  myoidaa  Dosv.  in  lar^i*  numbers, 
ftK*  ^^  uamed  lining  itlentifieil  by  Professor  Aldrich.  From  a  hnnnling 
,mLH(.  ^\^\\^\u\u\i  both  HperieN  we  n*anHl  what  I  n*gnrd  as  Ichneumon 
f|»iN»»p.  au«l  evhieiitly  ivhmununi  orpfnus  ('n*H8.  Fnmi  some  material 
ii|fiidlVUift;  U'oui  the  pupa  of  /'.  nittla  Pn)ft*K8or  Aldrich  also  named 
'j^^nii  ilriHliil.  ( Viir /«»/!.« M  at  ntra  Wied. 

X^v  hH\«-  ennNiiirriihly  more  parasitie  material  from  them*  two 
^i^%^«  iif  III  Icaht  one  ^eniiN  and  parasitie. 

^  Swi'tiiMiN  :  I  utMiM  like  to  inquire  if  the  leaf  h<ipper  eaiises 
^il^g^M  iliiiiiiikii'   (ti  ii|«|  apph*  trees?     DtH'K  the  \vt»rk  of  this  insect 

Aj|k^  ihr  Mlnv^lh  of  nlil  trees  heritMlsly  ? 

^1^   Hill  i>       In  rt'^'anl  to  the  Ortalids.  it  is  wt*ll  known  that  the 

III  til  Iciiil  niie  griniH  an*  parasitie. 
U|^  H^sniMMiN       Till'  reaH4in  I  asked  thest*  tpK^stions  was  because 
HI  livin  111  Ni'M   llaiiipNliin*  have  sutTen'd  in  the  past  si^ason  from 
of  leaf  hiippers. 
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Mr.  Felt  :  I  do  not  know  what  the  conditions  are  in  New  Hamp- 
shire. Some  injury  has  resulted  in  New  York  State,  but  upon  sub- 
mitting specimens  to  Mr.  Van  Duzee  they  were  determined  as 
Typhlocyba  rosce  Linn. 


President  Britton:  The  next  paper  on  the  programme  will  be 
read  by  Mr.  A.  G.  Hammar,  Washington,  D.  C,  entitled  **  Methods 
Used  in  Rearing  the  Grape  Root-Worm  {Fidia  viticida  Walsh)  and 
the  Codling  Mx)th.'' 

METHODS  IN  REARING  THE  GRAPE  ROOT-WORM» 
FIDIA  VITICIDA  WALSH,  AND  THE  CODLING  MOTH, 
CARPOCAPSA  POMONELLA  L. 

By  A.  G.  Hammab,  Bureau  of  Entomology,  North  East,  Pa,,  Field  Station 

This  paper  was  accompanied  by  lantern  slides  showing  breeding 
cages  and  other  devices  used  in  the  rearing  of  the  insects,  with  a  sum- 
mary account  of  the  results  obtained  with  the  Grape  Root-worm. 

[Withdrawn  for  publication  elsewhere.] 


President  Britton  :  The  next  paper  on  the  programme  will  be 
presented  by  Mr.  W.  C.  O'Kane,  Durham,  N.  H.,  entitled  **Work  on 
the  Apple  Maggot.'' 

WORK  ON  THE  APPLE  MAGGOT 

By  W.  C.  O'Kane.  Durham,  X.  H. 

In  New  Hampshire  today  the  most   serious  orchard  pest  is  the 
Apple  Maggot  Rliagoletis  pomonella,  Walsh. 
Four  factors  contribute  to  this: 

1.  The  apple  is  a  principal  crop  in  New  Hampshire. 

2.  The  infestation  is  now  general  throughout  the  lower  two  thirds 
of  the  state,  including  the  entire  apple  growing  section. 

3.  While  formerly  found  in  early  or  sweet  varieties,  usually  grown 
for  home  use,  the  insect  is  now  spreading  rapidly  to  the  winter  fruit, 
which  is  the  commercial  mainstay  of  the  orchardist. 

4.  No  positive,  effective  and  practical  remedy  is  known;  at  least, 
none  that  we  may  recommend  with  certainty  to  the  grower  who 
happens  to  have  a  careless  neighbor,  that  does  not  keep  his  fallen 
fruit  picked  up,  or  to  the  man  whose  trees  may  lie  partly  along  a 
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stone  wall  where  drops  are  sure  to  lodge  undetected.  Incidentally 
most  orchards  in  New  Hampshire  are  provided  with  such  walls, 
varying  in  thickness  from  eighteen  inches  to  five  feet. 

Twenty  years  ago  Professor  Harvey  in  Maine  published  his  mono- 
graph of  the  Apple  Maggot.  It  was  a  good  piece  of  work.  The  anat- 
omy and  histology  of  the  insect  were  worked  out;  the  fact  was  dis- 
covered and  proved  that  the  egg  is  inserted  beneath  the  skin  of  the 
apple,  not  laid  on  the  surface ;  matters  of  consequence  in  the  life  his- 
tory were  determined ;  and  remedial  measures  were  suggested. 

Since  then  Rhode  Island  has  done  some  work,  and  the  subject  has 
been  touched  on  elsewhere. 

No  investigation  in  entomology  is  ever  complete.  Matters  un- 
thought  of,  or  untouched  because  they  seemed  trivial,  turn  out  to  be 
important.  The  Apple  Maggot  is  no  exception.  There  are  gaps  in 
our  knowledge  of  the  insect.  And  it  remains  still  a  half-solved  prob- 
lem, which  means  that,  economically,  it  is  not  solved  at  all. 

We  have  undertaken  to  fill  these  gaps,  so  far  as  we  can;  and  to. 
find  the  remedy,  if  it  lies  in  our  power  to  discover  it. 

To  trace  the  spread  of  the  insect  in  the  state,  and  to  get  at  certain 
economic  phases  of  the  problem,  we  are  securing  from  the  growers 
detailed  reports  of  the  conditions  in  their  orchards.  We  furnish 
them  with  two  printed  blanks.  One  contains  a  list  of  s<*venty-two 
varieties  of  apples,  and  we  ask  them  to  indicate  those  that  are  badly 
infested,  those  moderately  infested  and  those  fn»e  from  attack.  The 
other  contains  numerous  questions.  We  ask  them  what  their  loss 
has  been  this  year;  how  long  their  trees  have  been  infi^sted;  how  their 
trees  are  situated  —  whether  in  sod,  cultivation  or  pasturt\  wh«»ther 
any  lie  along  a  stone  wall.  We  want  to  know  if  they  have  fvi»r 
allowed  any  sheep  in  their  orchard,  any  pigs,  any  chickens,  any 
cows,  and  —  what  is  e<|ually  to  the  point  —  what  time  of  year  w«»re 
they  turned  into  the  orchard  and  when  removed.  We  ask  th«'ni  if 
they  keep  the  fallen  fniit  picked  up,  and  —  airain  an  important  point 
—  how  often.    Other  similar  questions  are  inelu(l(*<l  in  this  blank. 

Thew*  reports  are  coming  in  rapidly,  and  an*  both  int«*n'Ktin>;  and 
valuable.  Some  of  the  data  may  be  crude  and  some  unn^liabl**,  but 
much  is  to  the  point  and  all  is  suggestive. 

In  the  niatt<»r  of  life  historj'  and  habits  we  an*  t^ivini;  particular 
att<*ntion  to  some  eight  or  ten  problems,  all  of  them  now  mon*  or  less 
obscure.  We  want  to  know  what  Ix^comes  of  the  lar\'a»  in  winter 
appl(»s  —  for  they  an*  there,  half  grt>wn,  as  late  as  December.  A  lot 
of  thes«»  appb'H  an»  now  under  obser\*ation.  Records  have  be^n  made 
in  various  on^hards  that  will  form  the  basis  for  a  study  of  the  Hying 


April,  *10]  O'KANE :     THE    APPLE    MAGGOT  171 

powers  or  wandering  habits  of  the  adult  female  —  in  other  words, 
the  possible  danger  zone  of  an  infested  tree.  Later  we  hope  to  deter- 
mine the  time  that  elapses  after  the  female  emerges  before  it  is  ready 
to  lay  eggs,  and  the  feeding  habits  during  this  period.  This  fall  we 
have  started  on  a  study  of  the  depth  to  which  the  larvae  go  to  pupate, 
under  various  conditions,  and  the  time  that  elapses  after  the  larva 
issues  from  the  fruit  until  it  begins  to  pupate. 

Most  winter  apples  in  New  Hampshire  are  kept  for  a  while  in 
storage  of  one  kind  or  another,  either  in  a  fruit  cellar  or  under 
refrigeration.  We  have  secured  infested  and  non-infested  apples  of 
the  same  variety,  from  the  same  orchard,  and  of  as  nearly  identical 
quality  as  possible.  We  have  placed  these  in  storage,  to  observe  the 
deterioration  of  the  one  as  compared  with  the  other,  both  during  and 
after  storage,  and  the  effect  on  the  vitality  and  development  of  the 
larvffi. 

Apparently,  in  orchards  of  a  hard,  winter  variety,  such  trees  as 
are  infested  will  show  fruit  ripening  a  little  in  advance  of  the  rest. 
We  have  set  ourselves  to  find  out  whether  this  fruit  ripens  prema- 
turely because  of  the  presence  of  the  larvae  in  it,  or  whether  certain 
trees  with  a  trifle  earlier  bearing  proclivities  offer  fruit  more  attrac- 
tive to  the  egg  laying  female.  By  means  of  limb  cages,  and  con- 
trolled infestation,  we  hope  to  accomplish  this. 

Data  are  in  shape,  and  plans  are  now  being  made,  for  a  thoro 
tryout  of  methods  of  control,  on  a  sufficiently  large  scale  to  be  con- 
clusive. These  will  include  cultural  methods,  such  as  deep  plowing; 
repeated,  shallow  cultivation;  removal  of  fallen  fruit;  and  the  use 
of  livestock,  especially  hogs,  sheep  and  chickens. 

Another  plan  that  will  have  a  thoro  trying-out  is  the  use  of  sweet- 
ened arsenicals  to  poison  the  adult  prior  to  the  beginning  of  egg 
laying.  The  success  achieved  by  Mr.  Mally  in  South  Africa  this  last 
season,  in  adapting  this  remedy  to  the  Fruit  Fly,  Ceratitis  capitata, 
Wied.,  leads  us  to  hope  for  good  results  here.  The  insects  are  not 
the  same  at  all,  but  their  habits  are  similar. 

Finally,  in  a  biological  way  this  insect  presents  an  interesting  ques- 
tion of  possible  races  within  a  species.  It  is  a  fact  that  we  may  have 
early,  infested  fniit  close  to  lat^  fruit,  with  the  latter  free  from 
attack.  Equally  is  it  true  that  in  other  cases  the  late  fruit  is  badly 
infested.  The  question  then  arises:  Whether  within  this  species  there 
may  not  be  definite  ra(»ial  limits  corresponding  to  the  widely  diver- 
gent characteristic's  of  early  summer  apples  and  of  late  winter  fruit; 
these  limits  defined  bv  the  inal)ilitv  of  a  race  maturing  normally  in 
the  one  to  adapt  itself  in  the  next  generation  to  the  variety  inhabited 
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by  the  other  race,  altho  these  two  races  show  no  structural  differences. 
By  isolating  fruit  with  limb  cages  and  making  use  of  artificial  infesta- 
tion we  hope  to  get  some  interesting  lights  on  this  problem.  It  is  of 
immediate  practical  value  because  it  means  danger  or  no  danger  from 
infested  wayside  or  farmyard  trees  lying  near  commercial  orchards. 

Probably  the  foregoing  will  keep  us  rather  well  occupied  and 
doubtless  other  phases  will  turn  up  later. 

Some  of  the  members  of  this  association  have  had  experience  in 
working  out  a  problem  of  this  type.  We  should  be  very  glad  to  re- 
ceive from  these  any  suggestions  as  to  what  to  do  and  what  not  to 
do  in  our  work. 


Mr.  Braucher  :  What  is  the  best  method  of  protecting  fruit  from 
this  insect,  and  how  can  \t>u  tell  whether  the  fruit  is  infested!  My 
experience  has  been  that  there  is  not  much  indication  of  infestation  on 
the  outside  of  the  fruit. 

Mr.  O'Kane:  In  the  case  of  certain  varieties  of  apple,  it  is  some- 
times difficult  to  determine  whether  or  not  fruit  is  infested  with  this 
insect,  although  it  is  always  possible  to  do  so  by  critically  examining 
it  with  a  hand  lens. 


President  Britton:  Doctor  Felt  will  now  pres^'nt  his  paptT.  i*n- 
titleil  *\Spraying  for  the  Codling  Moth.'' 

SPRAYING  FOR  THE  CODLING  MOTH 

By   E.  P.   FfXT.  Albany,  S.   Y. 

The  main  purpose  of  our  exp<*rim<'nt8  was  to  test  the  relative 
effici(»ney  of  a  coars**  driving  spray,  such  as  that  produced  by  a  typi- 
cal Bordeaux  nozzle  with  a  pressure  of  over  KK)  pounds,  in  compari- 
son with  the  fine  misty  spray  of  the  Vennorel  nozzle  and  its  various 
modificati(ms. 

Comparisons  were  made  betwe<»n  single  sprays  (»f  eaeh  of  the  above 
mentioned  kinds,  applied  just  after  the  blossoms  fell  (plots  1  and  4), 
Ix'tween  two  sprays  of  eaeh  kind,  oin*  given  just  after  th»*  hl<»ssoins 
fell  and  tlie  seeond  just  hef<»re  the  sepals  ehwed  i  pl(>ts  2  aud  .'>  .  nnd 
finally  between  two  such  sprays  and  a  third  applied  with  a  Friend 
no'/yAc  the  hisi  week  in  July,  for  the  purpose  of  <l«*stroyiiitr  th«»  seeond 
bnH>d  of  the  codling  moth  (plots  'A  an<l  ♦>•. 

These  experiments  wen*  conducted  in  a  younir  (»rehard  bt»loiiu'ing 
to  Mr.  W.  H.  Hart  of  Arlington,  N.  Y..  near  INiughkiM^psie.  the  tirst 
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being  duplicated  in  the  orchard  of  Edward  VanAlstyne  at  Kinder- 
hook.  The  Hart  orchard  is  on  a  moderately  high  hill,  the  trees  being 
thrifty,  about  fifteen  years  old,  15  to  18  feet  high  and  30  feet  apart. 
Each  plot  consisted  of  approximately  forty-two  trees,  six  trees  in  a 
row  one  way  and  seven  in  a  row  the  other  way,  the  central  six  being 
the  actual  experimental  trees  and  invariably  Baldwins,  though  some 
of  the  barrier  trees  were  Northern  Spys.  The  experimental  trees 
were  carefully  selected  for  uniformity  of  size,  fruitage  and  infesta- 
tion. An  examination  of  one  resulted  in  finding  thirteen  empty 
codling  moth  cells  and  of  another,  none.  These  were  not  in  the 
experimental  area.  The  orchard  as  a  whole  had  not  been  sprayed 
much  prior  to  the  past  season. 

The  spraying  followed  the  usual  practice  of  orchardists,  the  aim 
being  to  cover  the  entire  tree  and  especially  to  hit  the  tips  of  the 
young  apples  with  the  spray.  The  Bordeaux  nozzles  were  set  so  as 
to  give  a  maximum  of  rather  coarse  spray  which  would  not  break  up 
into  fine  drops  till  about  six  feet  from  the  nozzle.  The  aim  of  this 
application  was  to  drive  the  poison  straight  down  into  the  tip  of 
every  young  apple,  the  nozzle  being  held  about  18  to  24  inches  from 
the  fruit  so  far  as  possible,  and  the  pressure  being  maintained  at 
about  150  pounds.  This  gave  a  stiff,  penetrating  spray  which 
repeatedly  passed  the  stamens  and  collected  in  the  lower  cavity, 
especially  in  the  first  application.  Despite  the  above,  it  was  found 
practically  impossible  to  fill  the  lower  calyx  cavity  in  all  cases,  espe- 
cially was  this  true  during  the  second  spraying  after  the  stamen 
bars  had  withered  a  little.  An  examination  showed  that  the  dried 
tips  of  these  organs  were  ver>'  likely  to  become  entangled  and  present 
a  most  effective  barrier  to  the  passage  of  the  spray.  In  practice  it 
was  found  much  more  difficult  to  cover  a  tree  thoroughly  with  the 
Bordeaux  type  of  nozzle  than  it  was  with  the  much  broader  and  more 
evenly  distributed  spray  coming  from  the  Vennorel  nozzle. 

The  troos  were  sprayed  with  5V4  pounds  of  Grasselli^s  arsenate  of 
lead  and  10  pounds  of  copper  sulfate  to  each  150  gallons  of  spray, 
enou<:h  lime  being  added  to  neutralize  the  copper  sulfate  as  deter- 
mined })y  the  Ferro-eyanide  test.  The  first  application  was  made 
May  20.  the  second  May  31  and  the  third  June  28.  Two  check  trees 
were  left  in  th<»  innnediate  vicinity  of  the  experimental  plots. 

Observations  ui)on  the  growth  and  development  of  the  fruit  were 
made  at  intervals  durinj?  the  season,  and  on  September  13  and  14 
the  dropped  apples  were  collected  and  carefully  sorted.  It  was  then 
found  that  tliere  w^re  from  14.91  per  cent  to  26.67  per  cent  of  wormy 
fruit  under  the  experimental  trees,  while  the  check  trees  had  73.91 
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and  81.02  per  cent,  respectively,  of  wormy  fruit.  The  apples  were 
picked  October  5  to  7  and  the  remaining  windfalls  and  all  on  the 
trees  carefully  sorted,  and  these  figures,  combined  with  those  obtained 
earlier  in  the  season,  were  brought  together  in  the  following  table. 


SUMMARY  OF  PLOTS 


Clean  Pmlt. 


Plot. 


ToUl  No.  ! 
of  Fruit.  ' 


No.         Percent. 


I 


Wormy  Fruit. 


No. 


<   Ranire  of  per 
Per  cent,  i  cent  between 
trees. 


I 

S 

t 

4 

I 

V* ...    . . 

Check. 


aojn 

10.816 

9,«0 

»4lt 

7.710 
8.161 


89318 
10,806 

9,6«8 
80317 
19.064 

7.1 


96.81 
98.98 
96.99 

96.15 
99.01 
99. 

78.78 


110 


191 
77 


1.19 

.68-  8.16 

1.07 

.61-  8.66 

1.01 

.81-  8.64 

1.46 

.96-  9.64 

.99 

.49-  1.51 

1. 

.86-  8.74 

r.r 

85.71-88.57 

Ranfeln 
No.  be- 
tween trees. 


80-111 


15-61 


817 


Bearing  in  mind  that  plots  1  to  3  were  sprayed  with  Vermorel 
nozzles  and  4  to  6  with  Hordeaux  nozzles,  as  described  al)ove,  it  will 
be  s(?en  that  in  each  of  these  groups  there  is  a  successive  decrease  in 
th<»  number  of  wormy  fruit  obtained  fn)m  the  various  plots.  This, 
while  apparently  significant,  has  no  bearing  upon  the  problem,  since 
there  is  a  similar  decrease*  in  the  total  number  of  fruit  ui)on  the  trees 
of  the  various  plots.  The  percentages  of  clean  fruit  or  the  percent- 
ages of  wormy  fruit,  it  will  be  seen,  are  remarkably  uniform  for  each 
of  the  six  plots,  showing  that  so  far  as  this  orchard  is  concerned 
under  conditions  obtaining  the  past  season,  there  was  very  little 
difference  between  treatment  with  a  coarse  driving  spray  applied  at 
a  relatively  high  pn^ssurc  and  a  finer  spray  wliich  under  no  conditions 
could  be  driven  with  much  force.  Furthermon*.  it  i.s  impossible  from 
a  study  of  the  percentages,  to  find  any  ver>'  marked  ben<»fit  from  the 
second  and  third  applieation.s  unless  it  be  in  the  ease  of  th**  treat- 
ments with  the  Bordeaux  nozzle.  Even  then  the  latter  only  approxi- 
mate and  hardly  exceed  the  results  obtained  with  the  Vermorel  nozzle. 
As  i>ointed  out  before,  it  was  found  much  more  diftioult  Xn  cover  a 
tn*e  thonmt'hly  with  the  Bordeaux  than  with  the  V<riiiorel  nmz\e. 
Kef<*n'nee  to  the  check  trees  shows  a  material  benefit  aeeruinir  from 
ev«*n  oni*  applieati<in.  sinee  the  si)raytMl  plot.s  gave  at  least  !»>.,*).')  per 
eent  of  wonii  frei*  fruit,  while  the  un.spraycHl  <»r  v\uH'k  tree's  pn>durfHl 
but  72.7.'{  per  eent  of  wonn  free  fruit. 
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An  analysis  of  the  records  of  individual  trees  in  the  various  plots 
summarized  in  the  following  table,  discloses  an  interesting  condition. 


VARIATION  IN  INDIVIDUAL  TREES 


Plot. 


Maximam  Tree. 


No.  Fruit. 


Per  cent 
Wormy. 


Minimum  Tree. 


No.  Fruit. 


Per  cent 
Wormy. 


Range  In  No.  of  Wormy 
Fruit. 


1. 
2. 
8. 
4. 
6 
6. 


8,746 

.63 

2,607 

8.16 

8,649 

.75 

226 

2.66 

2,296 

.61 

417 

2.64 

6,044 

.96 

8,002 

2.64 

6,187 

.49 

994 

1.60 

8,821 

.70 

767 

2.74 

30-111 
6-80 
4-29 

86-  80 

16-  61 
4-  28 


The  maximum  tree  of  a  plot  invariably  produced  the  lowest  or 
nearly  the  lowest  percentage  of  wormy  fruit,  while  the  reverse  was 
true  of  the  minimum  tree.  It  will  be  seen  that  the  variation  in  num- 
ber of  wormy  apples  on  the  various  trees  was  not  very  great,  indicat- 
ing a  fairly  uniform  degree  of  infestation.  Were  such  to  be  true  we 
would  expect  a  lower  percentage,  as  shown  by  the  figures  for  wormy 
fruit,  on  the  heavily  laden  trees.  A  reference  to  the  record  of  the 
plots  as  a  whole  shows  practically  no  variation  in  the  percentages  of 
wormy  fruit  between  the  more  and  the  less  productive  plots.  This 
may  be  due  in  part  to  the  fact  that  the  plots  sprayed  two  and  three 
times  yielded  less  fruit  than  those  receiving  one  application  of  poison 
—  the  smaller  yield  offsetting  in  a  measure  the  benefit  derived  from 
the  second  and  third  sprayings. 

It  may  be  inferred  from  the  above  that  unusually  favoring  condi- 
tions resulted  in  this  somewhat  anomalous  showing.  The  first  experi- 
ment, that  is,  a  single  application  with  the  Bordeaux  and  the  Ver- 
morel  nozzles  was  also  tried  at  Kinderhook  under  different  condi- 
tions, since  the  trees  were  older  and,  moreover,  were  in  the  vicinity 
of  still  older  trees.  There  is  every  reason  for  believing  that  the 
codling  moth  was  more  abundant  in  this  latter  orchard  than  in  the 
first  named.  Two  plots  were  laid  out  in  the  same  manner  as  at 
Pou<rlik(H'psie  and  thoroughly  sprayed.  One  plot  gave  an  average 
of  98.96  per  cent  of  worm  free  fruit  and  the  other  of  98.27,  while 
the  check  trees  produced  but  73.08  per  cent  of  worm  free  fruit. 
Owinir  to  there  l)cin<r  no  en*rine  available  for  these  latter  experiments 
and  tlic  (litticulty  of  maintaining  a  suitable  pressure  by  hand,  the 
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spraying  was  not  as  thorough  as  that  at  Poughkeepsie.  The  result  is 
shown  in  a  slight  lowering  in  the  percentage  of  perfect  fruit 

A  study  of  the  wormy  fruit  gives  some  interesting  data,  since  it 
was  found  on  plots  1  to  3,  that  10%  to  18.36%  of  all  the  wormy 
apples  were  entered  at  the  end,  an  average  of  14%  end  wormy. 
Simibirly,  in  the  case  of  plots  4  to  6,  the  variation  was  from  9.94%  to 
12.50%  or  an  average  of  11.50%  of  end  wormy  apples  in  the  total 
infested.  Comparing  these  percentages  with  the  69.37%  end  wormy 
of  the  infested  apples  on  the  two  check  trees,  it  will  be  seen  that  the 
major  proportion  of  the  codling  moth  larv»  destroyed,  must  have 
been  killed  in  or  about  the  blossom  end  because  of  the  enormous 
reduction  in  the  sprayed  fruit  of  the  number  of  end  wormy  apples. 
There  is  a  slight  percentage  in  this  respect  in  favor  of  the  coarse 
spray  with  the  Bordeaux  noausles.  Duplicate  experiments  in  another 
orchard  at  Kinderhook  gave  17.51%  to  18.9%  end  wormy  fruit  on 
the  sprayed  trees,  while  on  the  check  trees  there  were  37.28%  end 
wormy  fruit.  It  is  evident  from  the  above  that  the  spraying  results 
in  the  marked  reduction  in  the  percentage  of  end  wormy  fruit,  and 
that  this  benefit  is  secured  in  large  measure  at  least,  without  regard 
to  the  amount  of  poison  driven  into  the  lower  calyx  cavity. 

The  results  ^ven  above  would  seem  to  justify,  so  far  as  the  Ilnd- 
son  River  is  concerned,  the  belief  that  one  thonnifirh  Kprayinii:  with  a 
Vennorel  nozzle  within  a  week  or  ten  days  aftiT  the  bloNsoms  fall, 
will  result  in  protecting  a  very  large  pereentap»  of  thf  fruit  from 
codling  moth  injury*. 


Mr.  Ki'msev:  I  have  a  wt  of  plnito^raphs  with  nio  Mhowiiii;  the 
final  n*Ku]ts  of  a  test  we  made  at  th«>  \V(*Rt  Vinrinia  Airrirultural 
Experiment  Station  to  d«»tennine  the  nOativr  merits  of  a  mist  spray 
and  a  eoarsf,  hi^rh  pn*sHur(*  spray  for  the  nKlIin^  moth,  lii'fore 
paRsiiitr  the  pietures  I  will  ^rive  soiin»  details  of  the  experiment.  Fifty- 
thr»M»  Hen  Davis  tnH*H  were  usi»<l  in  the  work.  T wen tv- four  tni^s  wen* 
spniyed  four  time's  with  thn»e  pounds  of  arsenate  of  Wml  to  fifty 
gallons  of  B(»rdeaiix.  usintf  a  **Venm»rer'  nozzle  with  a  pressure  <if 
alwMit  oni*  hundred  i>ound8.  Thi»  same  number  t»f  triM»s  wi»n»  spra>*ed 
on<*t'  with  one  pound  of  arsenate  of  lead  to  fifty  ^alNms  of  water. 
usiiii:  a  *'Mi»nli«aux**  no/zle.  eonneeted  to  xhr  spray  rod  by  an  attaeh- 
nii-iit  iM'iit  at  an  an^rle  of  4.'i  .  with  a  pn'ssun'  of  two  hundred  t(»  two 
huiidri'il  and  fifty  pounds.  Th<*  spray  was  applied  just  after  the 
p«*tals  fi'll.  To  the  trees  whieh  riM»eivi*i|  four  spray  in  irs  the  last  spray 
was  appliiMl  July  21.     Five  tn»es  of  the  saiiii*  variety  wen*  n*s«»rved 
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as  checks.  Five  trees  were  also  selected  from  each  of  the  diflEerent 
methods  of  treatment.  The  fruit  from  the  fifteen  trees  was  examined 
about  every  two  weeks  during  the  season,  beginning  with  the  June 
drop.  A  record  was  made  of  the  wormy  apples  as  to  whether  the 
worms  entered  at  the  calyx,  side  or  stem  of  the  fruit.  While  the 
test  was  made  primarily  against  the  codling  moth  a  record  was  also 
kept  of  the  curculio  marked  apples. 

The  percentages  marked  on  the  photographs  are  simply  those 
obtained  from  the  picked  fruit  as  seen  in  the  pictures.  When  we  take 
into  consideration  the  dropped  apples  from  the  check  trees,  the  per 
cent  of  wormy  and  curculio  marked  fruit  will  be  increased  as  it  may 
ako  be  in  the  sprayed  trees.  The  average  per  cent  of  wormy  and 
curculio  marked  fruit  as  seen  in  the  pictures  is  as  follows: 

Check  trees :  per  cent  wormy,  36 ;  per  cent  curculio  marked,  34. 
Mist  spray :  per  cent  wormy,  3 ;  per  cent  curculio  marked,  11. 
Coarse  spray  (high  pressure) :  per  cent  wormy,  2;  per  cent  cur- 
culio marked,  11. 

Mr.  Sanderson:  Doctor  P'elt's  results  correspond  exactly  with 
what  I  have  secured  in  New  Hampshire. 

I  would  like  to  know  what  results  he  got  from  the  use  of  the 
Friend  nozzle.  I  wish  there  was  some  way  of  using  the  word  **Ver- 
morel,*'  as  applied  to  the  different  forms  of  nozzles,  without  using 
the  one  name.  I  think  we  had  better  refer  it  to  the  Committee  on 
Nomenclature,  and  get  a  name  for  the  special  kinds.  It  has  been 
suggested  that  this  form  of  nozzles  be  called  the  **Di8c"  type,  which 
term  seems  worthy  of  adoption. 

^fy  experience  has  been  that  the  Friend  is  superior  to  the  old  noz- 
zle. As  regards  the  driving  spray:  I  do  believe  that  the  driving 
spray  is  superior  in  that  you  can  get  the  spray  into  the  tree,  and 
get  the  fruit  treated,  which  you  cannot  do  with  a  mist  spray. 

Mr.  Felt:  I  have  the  very  highest  respect  for  Professor  Sander- 
son's opinions,  but  I  must  take  a  diametrically  opposite  position.  I 
must  say,  from  my  o])servations,  that  you  will  have  great  difficulty 
in  covering  the  trees  thoroughly  with  a  driving  spray. 

Mr.  Braucher:  The  first  season  that  I  used  the  Bordeaux  nozzle 
my  experience  was  the  same  as  Doctor  Felt's;  I  was  unable  to  cover 
the  trees  thoroiiprhly  when  using  a  single  nozzle.  By  using  two  nozzles 
the  past  seas<3n  with  a  Y  and  a  45°  crook,  having  the  nozzles  set  so 
the  two  fan-shaped  sprays  were  parallel  to  each  other  and  to  the 
horizon  and  at  right  angle  to  the  extension  rod  I  was  able  to  do  verj' 
5 
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satisfactory  work.  When  the  nozzles  are  properly  set  and  the 
coarse  spray  is  used  the  fans  meet  about  four  or  five  feet  from  the 
nozzles  and  at  200  pounds  pressure  give  a  fine  driving  spray  that 
can  be  directed  downward  into  the  calyx  cups  and  do  very  satisfactory 
work. 

Secretary  Burgess:  I  would  suggest  to  the  members  that  after 
they  see  the  spraying  demonstration  tomorrow,  they  try  an  adapta- 
tion of  the  solid  stream  spray,  as  I  believe  it  is  the  coming  system 
for  treating  apple  orchards. 


President  Britton:  The  next  paper  will  be  read  by  Prof.  R.  A. 
Cooley,  Bozeman,  Mont.,  entitled  *' Notes  on  the  Ten-Lined  Potato 
Beetle  in  Montana.'* 

NOTES    ON    THE    TEN-LINED    POTATO     BEETLE    IN 

MONTANA 

By  R.  A.  CooLEY.  Montana  Agrk-ultural  CoiUge 

During  the  summer  of  1907  and  again  in  1908  fre<iuent  obst»rvation& 
were  made  on  the  life  history  of  the  ten-lintnl  jwtato  b«M»tK»  in  a  small 
pateh  c»f  pntat(N>K  in  th<'  hoiiu*  gardcii  at  Bo/diiaii.  Montana,  and  the 
writ«*r  becainr  convincM^i  that  only  one  hnwul  of  larva*  was  produced. 
Th«»  principal  points  in  the  life  history  were  follow«*d  chirinur  Inith 
st»asons,  including  the  first  appearance  of  the  iidults.  the  e^^^'s  on 
potat<»  and  on  closely  relat«*d  wild  plants,  the  d<>velopn)ent  of  the  lar- 
va*, their  disapi)earanee  for  [)upati4)n  and  th<»  subse<pient  appearance 
of  fresh  adults.  In  both  seas(»ns  the  adults  disappeared  without 
depositin*^'  e<:i:s  for  a  second  generation. 

It  seemed  desirable,  however,  to  nuike  cage  experiments,  and 
accordinglv  adults  were  taken  into  the  inse<'tarv  on  .June  1I>.  IIMK). 
Our  not(*s  for  this  s«'as4»n  show  that  the  first  adult  was  nlis«'rve<|  on 
Jiuie  2.  On  June  7  adults  w«»re  be<*oinin^  plentiful  and  Ivere  s<H»n 
(»n  potatoi's  in  the  carden,  and  on  June  \:i  i'l'itn  were  beiiiL'  laid  plen- 
tifullv.  Till*  Ijeetles  taken  on  Jun«»  1I>  wt*re  then  clearlv  of  the  over- 
wintered  IjhhmI.  These  beetb's  in  the  caires  laid  e«:urs  promptly  and 
plentifully.  The  first  eirirs  hatched  in  thirteen  tlays  and  tin*  larva* 
went  into  the  earth  on  July  l;{.  The  first  adults  appeared  on  July 
'MK  and  after  feedinir  fi»r  a  few  days  disappeared  into  the  earth  on 
Autrust  V\. 

Most  of  the  over-winter<»d  femah»s  dietl  after  layinir  a  few  clusters 
of  v^^,  but  one  individual  ccmtinued  to  lay  at   fnM|ueut   intervals. 
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up  to  September  1,  when  no  further  attention  was  given  to  the  cage. 
This  female  was  alive  and  laying  eggs  nineteen  days  after  adults 
reared  from  her  eggs  had  gone  into  the  earth  for  the  winter.  This 
female  would  eat  her  own  eggs  when  food  became  scarce,  and  the 
larvae  would  eat  eggs  at  any  time.  Observations  out  of  doors  carried 
on  during  three  years  show  that  the  beetles  had  practically  all  gone  in- 
to the  earth  for  the  winter  by  August  27.  The  non-appearance  of  a 
second  brood  of  larvae  in  Bozeman  has  thus  been  noted  three  years  in 
succession.  The  elevation  of  Bozeman  in  the  Gallatin  Valley  is 
4,800  feet;  the  latitude  is  about  46°. 

We  have  not  made  definite  observations  on  the  number  of  genera- 
tions per  year  in  other  parts  of  Montana,  but  it  seems  probable  that 
in  the  lower  valleys  of  the  state  where  the  growing  season  is  longer, 
the  usual  two  broods  will  occur. 

This  beetle  is  still  spreading  into  new  territory  in  Montana.  It 
has  been  introduced  into  Flathead  County  only  during  the  last  few 
years.  Its  first  appearance  in  other  valleys  in  the  state  is  still  fresh 
in  the  memory  of  residents.  On  the  testimony  of  early  residents  it  is 
clearly  an  introduced  species  in  the  Gallatin  Valley  w^hich  is  east 
of  the  main  divide  of  the  Rocky  Mountains. 

In  the  Gallatin  Valley  the  species  thrives  in  a  wild  state  on  Sola- 
num  triflorum,  which  is  an  abundant  weed  in  unplowed  fields.  The 
adults  migrate  into  potato  fields  from  the  surrounding  native  vege- 
tation in  great  numbers,  and  in  one  brood  constitute  a  serious  pest. 


President  Britton:  I  wish  to  state  at  this  time  that  it  was  im- 
possible for  Doctor  Howard  to  be  present  at  the  meeting,  in  order  to 
tell  us  about  the  parasite  work  which  is  being  carried  on  in  Massa- 
chusetts. The  introduction  of  the  parasites  and  natural  enemies  of 
the  Gipsy  and  Brown-Tail  Moths  is  one  of  the  largest  experiments  of 
the  kind,  ever  attempted.  Doctor  Howard,  however,  has  authorized 
Mr.  Fiske  to  make  a  statement  in  relation  to  the  progress  of  the  work, 
and  we  will  now  be  glad  to  hear  from  him. 

WORK  WITH  PARASITES  OF  THE  GIPSY  AND  BROWN- 
TAIL  MOTHS 

By  W.  F.  Fiske,  Bureau  of  Entomology 
[Withdrawn  for  publication  elsewhere] 
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President  Britton:  Mr.  John  J.  Davis,  Urbana,  111.,  will  now 
present  his  paper,  entitled:  ** Insect  Notes  from  Illinois  for  1909." 

INSECT  NOTES  FROM  ILLINOIS  FOR  1909 

By  John  J.  Davis,  OfUce  of  the  State  Entomologist,  Urbana^  III. 

The  following  notes  are  taken  from  observations  by  the  writer, 
and,  unless  otherwise  indicated,  were  made  in  and  about  Chicago. 

Insects  of  the  Truck  Farm  and  Vegetable  Garden 

The  common  asparagus-beetle  (Crioceris  aspuragi  Linn.)  is  not 
very  widely  distributed,  for  it  is  known  to  occur  only  in  a  compara- 
tively small  area  northwest  of  the  city.  Where  found,  however,  it  is 
a  pest  of  great  importance  every  year. 

The  imported  cabbage- worm  {Pantia  rapa  Sch.)  was  not  so  gen- 
erally destructive  as  in  previous  years,  but  in  restricted  localities,  and 
also  in  the  west-central  part  of  the  state,  the  crop  was  a  total  failure 
because  of  it. 

The  cabbage-maggot  {Pegamyia  brassico'  Bouche)  is  annually  a 
pest  of  ^rreatest  importance;  in  fact,  the  growing  of  early  cabbage 
and  cauliflower  has  been  almost  entirely  discontinued  bi»eause  of  it. 
Midsummer  and  late  cabbage  is  sc^ldom  noticeably  injured,  nor  are  the 
cabbage  plants  often  injured  in  the  8i»ed-bi»d.  Many  of  the  remedies 
which  have  been  proposed  by  writers  were  tried,  apd  only  two  gave 
favorable  results,  these  being  the  tarred  felt  cards  and  hellebore 
decoction,  the  latter  pnmng  the  more  8ati8fact<»ry.  Applications  of 
commen*ial  fertilizer  are  of  much  value. 

The  eal)haire-aphis  (Aphis  brassira  Linn.)  was  not  so  p*nerally 
destruetive  this  year  as  in  previous  years,  when  it  hits  ruined  larire 
acreages  of  eahhagi's. 

The  striped  eueninher-heetle  ( Diabrotiva  vittata  Fab.  >  is  seld<mi 
a  very  iniptirtant  pest,  and  when  pres«»nt  it  is  usually  nadily  oon- 
trolle<l  by  the  use  of  some  simple  n*pellant,  sueh  a.s  air-shieked  lime, 
dust,  land  phister,  ete.  This  year  no  appr<*eial)le  injury  was  done  by 
this  inseet. 

The  melon-aphis  (Aphis  ifossypii  (Jlov.)  has  never  Ihmti  de.struetive 
to  ourcubits  out-of-dtnirs  in  th«*  vieinity  of  Chieatro.  hut  in  west-e«'ntral 
Illinois  it  is  usually  one  of  the  most  important  eonsidcrations  in  the 
growinir  of  ini^lons.  This  year,  how«'ver.  it  was  nMu*h  l«*ss  eomnum 
than  in  form^T  years.  On»<»nh<»use  «'ueumbers.  an  impttrtant  pnnluet, 
an»  often  ba<lly  injured  by  the  melon-aphis,  ImU   where  fumigation 
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with  hydrocyanic  acid  gas  or  tobacco  is  practiced,  it  seldom  becomes 
troublesome. 

The  squash-bug  {Anasa  tristis  DeG.)  was  found  destructive  in  a 
few  isolated  localities,  and  in  every  instance  the  injured  vines  were 
near  an  out-building  or  other  desirable  hibernating  quarters.  More 
often  the  injury  was  to  young  cucumber  plants  in  cold  frames. 

The  fickle  midge  {Sciara  incoiistans  Fitch)  is  one  of  the  most 
destructive  hothouse  cucumber  pests  in  northern  Illinois.  The  mag- 
gots attack  the  roots  and  stem  of  the  plant,  gnawing  the  tissue  and 
eating  into  it.  Aflfected  plants  may  be  recognized  by  a  characteristic 
wilting,  and  by  their  slow  growth,  and  unless  treated  they  will  soon 
die.  Never  have  I  found  appreciable  injury  except  where  fresh 
manure  was  used.  The  susceptibility  of  various  varieties  is  well 
shown  in  the  photographs.  Two  varieties,  Davis  Perfect  and  a  com- 
mon white  spine,  were  grown  in  the  same  range,  the  cultivation, 
planting,  manuring,  etc.,  being  identical.  The  Davis  Perfect,  a 
cross  between  a  white  spine  and  English,  was  scarcely  injured,  and 
had  large  healthy  foliage,  while  the  common  white  spine  was  practi- 
cally ruined.  The  use  of  a  soaponified  creosote  preparation,  applied 
at  the  base  of  the  plant,  proved  of  value,  but  further  experiments 
should  be  made  with  it  before  it  can  be  recommended  as  a  certain 
remedy.  Nicotine  extract  and  ** lemon  oil"  also  proved  beneficial 
The  use  of  old  rather  than  fresh  manure  is  certainly  most  com- 
mendable. 

The  greenhouse  white-fly  (Aleurodes  vaporariorum  West.)  and  the 
red  spider  (Tetranychus  bimctculatus  Harv.)  are  always  pests  of  cu- 
cumbers under  glass  in  this  state.  As  is  well  known,  the  former 
can  be  controlled  by  the  proper  use  of  hydrocyanic  acid  gas,  but  the 
red  spider,  after  once  getting  a  good  start,  is  not  so  easily  dealt  with. 
Nothing  that  we  have  tried  has  proven  satisfactory. 

Horse-radish  was  injured  in  certain  localities  by  the  horse-radish 
flea-beetle  (Phyllotreta  armora€i(B  Koch*). 

Greenhouse  lettuce  was  badly  attacked  by  the  variegated  cutworm 
(Peridroma  sancia  Hbn.),  and  the  European  lettuce  plant-louse 
{Macrosiphum  lactuca  Kalt.  T).  By  poisoning  the  lettuce  leaves  and 
laying  them  on  the  bed  before  setting  out  the  plants,  injury  by  the 
cutworms  was,  in  most  cases,  prevented.  The  plant-lice  were  easily 
controlled  by  the  use  of  tobacco  or  hydrocyanic  acid  gas  fumigation. 

The  onion-magj;ot  {Phorbia  cepetorum  Meade),  although  doing 
much  injurv'  in  several  places,  was  not  nearly  so  numerous  as  in 
years  previous. 


*  Determined  by  C.  A.  Hart. 
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About  mid-AuiTUSt,  the  onion  thrips  {Thrips  iabaci  Lind.)  was 
very  abundant,  and  did  much  damaf^  to  onions,  and  especially  to  the 
onions  for  seed.  They  attacked  the  seed-pods  before  the  seeds  had 
hardened,  and  in  many  places  the  seed  crop  was  a  total  failure. 

The  Colorado  potato-beetle  {Leptinoiarsa  decemlineata  Say)  was 
about  as  abundant  as  usual.  The  apple  leaf-hopper  {Empoagca  tnali 
LeB.},  which  was  very  destructive  to  potatoes  last  year,  was  a  slight 
offender  in  1909. 

A  new  pest  of  the  potato  and  other  crops  for  this  part  of  the  state 
has  made  its  appearance  within  the  last  few  years,  and  this  year  it 
has  spread  over  a  much  larger  territory-,  and  has  become  a  pest  of 
prime  importance.  This  insect  is  one  of  the  wirewomis  (LiManiu$ 
confutuB  Lee.*),  and,  according  to  our  observations  in  Cook  County,  i 
differs  from  most  wireworms  in  that  it  is  most  abundant  and  destrue- 
tive  in  the  higher  parts  of  the  infested  areas.  This  species  was  found 
damaging  potatoes,  tomatoes,  onions,  cabbages,  radishes,  and  sweet- 
corn.  The  English  soil-fumigant,  Apterite,  which  has  been  highly 
recommended  by  one  or  two  English  entomologists,  was  tried,  bat 
without  any  noticeable  benefit. 


Insects  Injurious  to  Flowering  Plants 

The  com  root-aphis  (AphU  maidi-radivU  ¥ot\wh)  was  not  nearly 
84)  destructive  to  asters  as  last  year,  but,  nevertheless,  injuiy  was 
reported  from  a  few  localities. 

In  greenhousi>8.  aphids  were  not  especially  abundant,  except  in  a 
f(*w  cas4*s.  Thos4'  which  were  found  doing  noticeable  damage  w*ere 
MyzuH  ptrxivif  Sulz.  on  (*arnations.  Macrogiphum  vircumftrxa  Buck, 
on  easter  lily  and  maidenhair  ferns,  and  M.  sanhorni  (lill.  and  Aphis 
rufomarulata  Will,  on  ehrysanthemum. 

The  variegattHl  eutworm  iPeridromn  sauria  llhn.)  was  found  dam* 
a^int;  greenhouse  ennintionH,  smilax.  and  Asjyarafjus  plumosa.  It  is 
eK|>e(*iaIly  fond  of  the  tender  youn^;  asparagus  sh(M)tM.  Our  experi- 
ments showed  the  |M)isoned  brsn  mixture  top*ther  with  the  trap 
lant«*ni  n  very  satisfaetory  n*medy.  Hand  piekintr  was  useless  in  the 
aspaniLMis  housi's. 

The  L^reenhouM*  leaf-tyer  {PhlipttiHui  f«rru(jalis  Uhn.)  is  another 
^^n•e^hnus^•  inwet  whieh  is  with  us  every  year,  attaekinir  <*hrysaH- 
thrmuiiis.  It  is  of  no  iniportanee  on  any  other  plant.  The  use  of 
arsrnat*'  of  lead,  beirinnintr  when  the  plants  are  small,  has  t;iv«*n  us 
satisfaetorv  r«*sults. 

■  l>i-tcrmln«il  by  C.  A.  Hurt. 
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The  southern  fern  cutworm  {CMopisiria  floridensis  Guen.)  is  an 
insect  which  has  only  recently  made  its  appearance  as  a  destructive 
pest  of  greenhouse  ferns,  especially  the  Boston  ferns.  It  was  first 
reported  from  Onarga,  111.,  in  1907,  and  since  then  it  has  required 
strict  vigilance  on  the  part  of  the  Onarga  florist  and  two  other  florists 
in  Chicago  to  keep  it  from  destroying  their  entire  stock.  Although 
only  known  to  occur  in  these  three  greenhouses,  in  Illinois,  it  is  a 
pest  of  much  importance  where  found.  This  species  was  described  in 
1852  by  Guenee  from  a  single  male  collected  in  Florida,  and,  so  far  as 
we  have  been  able  to  learn,  it  was  not  reported  again  until  this  year 
in  the  Yearbook  of  the  U.  S.  Department  of  Agriculture  for  1908, 
where  the  Bureau  of  Entomology  reports  it  as  a  destructive  insect 

lb 

on  ferns  in  Washington,  D.  C,  greenhouses.  Our  experiments  show 
the  use  of  pyrethnim  spray  late  in  the  afternoon  or  in  the  evening, 
together  with  the  trap  lantern,  to  be  the  best  means  of  combating 
them. 

The  onion  thrips  (Thrips  (abaci  Lind.)  is  the  most  generally  de- 
structive pest  known  to  the  Illinois  florist,  roses  and  carnations  being 
seriously  damaged.  They  are  abundant  every  year,  and  especially 
so  during  the  early  and  late  summer  months.  Nicotine  extracts  are 
the  most  generally  used  and  have  given  the  best  satisfaction.  Clean 
cultivation  in  and  around  the  green  houses  is  of  much  value.  Our 
experiments  show  the  thrips  to  be  most  active  on  the  outside  of  the 
buds  early  in  the  morning,  consequently  spraying  or  fumigating  at 
that  time  of  day  is  desirable. 

The  greenhouse  thrips  (Heliothrips  Juttnorrhoid^dis  Bouche)  is 
only  occasionally  injurious.  The  past  year  it  has  been  found  damag- 
ing the  Norfolk  pine,  smilax,  and  calla  lily. 

Annually  for  the  past  ten  or  twelve  years  the  rose-midge  {yeoce- 
rata  rhodophaga  Coq.)  has  been  the  cause  of  thousands  of  dollars  loss 
to  several  Chicago  rose  growers.  This  insect  is  not  so  prevalent  now 
as  in  former  years,  because  most  of  the  florists  who  were  at  one  time 
troubled  with  it  have  either  discontinued  growing  roses  or  have 
chanjred  the  crops  grown  in  previously-infested  ranges.  In  other 
words,  those  florists  who  are  now  troubled  with  this  pest  have  been 
growing  roses  continuously  in  those  houses  originally  infested  or  in 
near])y  houses.  Where  this  species  occurs  it  is  the  most  destructive 
greenhouse  jH^st  known.  Hydrocyanic  acid  gas  was  thoroughly  tried, 
but  it  was  inetl'ective  against  the  maggots  at  a  strength  which  would 
not  kill  the  plants. 

The  cabbage  plutella   {Plutelh  macnlipennis  Curt.)  has  made  its 
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appearance  as  a  serious  greenhouse  pest,  attacking  stock  and  sweet 
alyssum. 

Another  unusual  greenhouse  insect,  which  has  recently  appeared, 
is  the  garden  flea-hopper  {Halticus  uhleri  Qiard).  It  attacks  smilax, 
the  only  greenhouse  plant  found  to  be  appreciably  damaged. 

An  interesting  cercopid  (PhUoinus  spumarius^)  was  found  very 
abundant  on  greenhouse  rose  stock  which  had  recently  been  imported 
from  Europe.  Inasmuch  as  this  species  had  never  been  noticed  before 
by  us.  it  is  probable  that  it  was  imported  with  the  stock.  The  white 
frothy  masses  produced  by  the  nymphs  were  very  conspicuous  on  the 
immature  rose  buds  and  in  the  crotches  of  the  more  tender  branchea. 

Insects  Injuring  Shade  Trees  and  Ornamental  Shrubs 

The  bnmzc  birch-borer  (Agrilus  anxius  Gor>')  is  found  throughout 
the  parks  of  Chicago,  and  is  doing  much  damage  to  the  birch  trees. 
It  has  also  been  especially  destructive  in  several  of  the  nurseries. 

The  imported  poplar  and  willow  curculio  {Cryptarhynckus  lapathi 
L.)  was  first  found,  several  years  ago,  in  the  south  part  of  the  city. 
We  now  have  records  of  the  occurrence  of  this  insect  in  all  parts  of 
the  city  and  in  several  nearby  nurseries,  when*  it  has  been  introduced 
on  stock  from  nurseries  in  the  east.  It  is  a  serious  pest  at  present  — 
the  most  destructive  of  the  many  poplar  insects  —  and  is  continually 
spreading. 

What  is  8upp()s<»d  to  bi»  the  linden  borer  (Saperda  vcstita  Say)  was 
found  this  fall  doing  much  damage*  in  one  of  the  largt*  C(*meteries. 
Only  the  European  lindens  were  attacked,  but  all  of  these.  InUh  the 
permani'nt  plantings  and  the  nursery  sto<*k.  were  d>ing  or  dead  from 
its  work.  Adults  have  not  yet  bi*en  brt»d  and  the  id«'ntity  of  the 
species  is  uncertain. 

The  comus  borer  {Obcrea  tripunctata  Fab.)  is  found  inft^sting 
much  of  the  dogwood  plantings  in  the  park  .systrms.  From  a  large 
numlxT  of  larva*  examiniHi  last  spring  44  per  cent  were  found  para- 
sitized with  an  ichneumon  id. 

Ranking  in  iniinirtancc  with  the  birch  and  p(»i)lar  borers  is  an  un- 
determined ninehark  s(*siid  )M>n*r'  whi<*h  has  pn>V(*n  to  Ix*  an  ini|>ortant 
pest  <»f  niiiel)ark,  I'hysorarpus  opuli-folius,  this  shrub  In'ing  one 
which  is  coinrnmily  planted  in  the  ChicaL'o  parks.     Tin-  hnnr  usually 

'  IMerinln*-*!  !»y  Mr.  C.  A.  Hart. 

»  SInrv  wrItliiK  lli«*  al)«»Vf  .Mr.  (V  A.  Hart  ha**  4l«Mcriiilne(l  lhoH»«  l»re<!  from 
tiinebark  aiiid  CortiUH  sun  St Htn  srituln  Harr  and  thoH«>  fnini  Vihiirnuni  as 
S*Mia  pn'tip* H  i\    ami  R. 
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infests  the  lower  parts  of  the  branches,  but  in  some  cases,  especially 
in  large  branches,  they  may  be  found  three  or  four  feet  above  the 
ground.  They  burrow  in  the  sapwood,  often  completely  girdling  the 
branch.  The  same  species  has  been  bred  by  us  the  past  year,  from 
Comus  and  Viburnum. 

A  leaf -roller  {Exartema  permundanum  Clem.)  did  much  damage 
to  Physocarpus  opulifoUus  in  some  of  the  parks.  It  hibernates  as  a 
larva  in  folded  leaves,  and  is  found  in  destructive  numbers  only  in 
those  places  where  the  leaves  are  not  raked  up  and  destroyed. 

A  second  leaf -roller  {Olethreutes  hemidesnia  Zell.*)  was  found 
quite  abundant  in  some  of  the  nurseries  attacking  Spircea  vanliuttei. 
The  first  brood  did  the  most  damage,  a  large  per  cent  of  the  second 
brood  being  parasitized. 

Another  insect  which  was  conspicuous  as  an  enemy  to  Spiraa  van- 
huttei  is  the  spiraee  sawfly  (Pristiphora  bivittata  Nort.^)  It  was 
common  in  several  nurseries,  and  in  one  of  them  a  large  acreage  of 
Spiraa  was  kept  completely  defoliated  throughout  the  year  by  its 
ravages.  Only  in  one  park  was  it  found,  and  here  only  in  one  clump 
of  shrubbery,  thus  indicating  that  it  has  just  been  introduced  there. 
I  have  been  unable  to  find  any  record  of  the  life  history  or  food  habits 
of  this  species.  The  eggs  are  deposited  along  the  edge  of  the  leaf 
within  the  tissue,  the  insertion  of  the  ovipositor  being  made  at  the 
edge  of  the  leaf  between  the  tissues.  The  larvae  like  other  closely 
related  species  are  voracious  feeders.  The  adult  larvae  make  their 
cocoons  in  the  soil  just  beneath  the  surface. 

The  second  brood  of  the  white-marked  tussock-moth  (Hemerocampa 
leucostigma  S.  &  A.)  was  nearly  as  destructive  as  last  year,  when 
large  numbers  of  trees  in  the  parks  and  boulevards  of  Chicago  were 
defoliated.  The  tussock-moth  is  by  far  the  most  common  and  de- 
structive leaf-eating  insect  in  Illinois. 

The  zebra-caterpillar  (Mamestra  picta  Harr.)  was  found  defoliat- 
ing the  cut-leaf  elders  in  one  park.  It  also  damaged  Tamarix  and 
Hydrangea. 

In  the  parks,  and  especially  along  the  boulevards,  the  large  webs 
of  the  fall  web-worm  {Hyphantria  cunea  Dru.)  were  found.  They 
were  not  abundant  enough  to  be  noticeably  injurious,  but  the  webs 
gave  the  trees  a  most  unsightly  appearance. 

I  have  never  found  the  spring  canker-worm  (Paleacrita  vernata 
Peck)  common  in  Chicago,  but  in  the  vicinity  of  Big  Rock,  fifty  miles 

*  I>terminecl  b.v  C.  A.  Hart. 
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west,  they  have  been  ver>'  abundant  for  the  past  three  years.    Many 
fine  old  elms  have  already  succumbed  to  its  attacks. 

Apatela  populi  Riley  was  unusually  abundant  in  all  parts  of  the 
city,  in  some  cases  poplars  being  defoliated  by  them. 

The  n»d  spider  {Tetranychus  bimaculatus  Harv.)  was  not  so  abun- 
dant as  last  year,  but  nevertheless  it  was  present  in  destructive  num- 
bers, especially  on  elm.  Not  only  do  the  infested  leaves  become  yel- 
low and  sickly  looking,  but  they  also  fall  prematurely. 

The  wooly  aphis  of  the  hawthome  (Schizoneura  cratctgi  Oestl.)  was 
present,  as  usual,  in  very  destructive  numbers.  It  is  found  almost 
wholly  on  Cratergtis  crus-galli,  and  is  abundant  in  all  the  parks. 

The  scale  insects  are  of  much  importance  in  Chicago,  the  two  most 
prolific  and  destructive  being  the  scurfy  {Chioruisput  americana 
John.)  and  the  oyster-shell  (Lepidosaphes  ulmi  L.).  Although  the 
San  Jose  scale  is  present  in  Chicago,  it  multiplies  very  slowly,  and 
does  not  readily  spread  to  nearby  trees  and  shrulw.  Inasmuch  as  the 
scale  is  prolific  and  destructive  twenty  miles  outside  of  the  city,  it  ap- 
pears probable  that  the  reasons  for  its  slow  gro^^-th  and  spread  within 
the  city  may  be  due  to  one  or  all  of  the  following :  Few  birds  are  to  be 
found  in  the  city,  and  this  lessens  its  chances  of  dispersal.  The  soot 
and  smoke,  which  is  ever  present,  in  combination  with  moisture,  forms 
acids,  and  this  doubtless  kills  many  individuals  or  weakens  them  so 
that  thev  are  unable  to  survive  the  winter  or  it  niav  retard  their 
growth.  F'urther.  the  shrul>s  and  tnH»s  in  the  eity  are  poorly  nour- 
ished, and  it  is  known  that  scale  inseets  are  less  prolific  on  such 
plants. 

Mr.  Si'RK.vcK:  The  English  sparrow  is  the  chief  transi:n*s.s<)r  in 
carryinjr  the  San  Jose  seale  in  our  state,  and  if  it  was  almndant 
in  ChieaL'o.  I  would  su^rj^est  that  it  niiirht  1m»  the  chief  cause  of  the 
trouble. 

Mr.  Hr.mc'iikr:  1  am  inclined  to  iM'lievi*  that  th«'  slow  spn^ad  of 
the  seale  inseets  in  Chicago  i.s  partly  tlu«»  to  <*liinatic  conditions  and  to 
the  efVi'et  of  the  lake.  In  niakinir  observations  on  the  time  of  hateh- 
inir  of  tin*  I'iTjrs  of  seale  ins«M*ts  inehulin^  the  oyster-sh«»ll  seal«\  1  found 
there  wjiN  several  days*  <lifTerenee  in  the  tiuH*  of  hatehint;  t»f  th<»  eirjfs 
of  th«*  sarin-  sp«'eies  wliether  they  w«'n»  on  tret»s  close  to  the  lake  shore 
or  \\ht'th«r  fifty  to  one  hundred  yards  back  in  the  park.  Where  then' 
is  sneh  a  ditTt-n-iKM*  in  so  short  a  distanc**  the  lake  must  have  a  marked 
efTect  in  <'h»*ckintr  n*prodin'tion  and  (h-velopinent  and  conse«|uently 
th»*  spread  of  the  instvt. 

Mr.    Davis:     The   San   .lose  s4*aK»   is  a   very   injurious   pt»st    m^r 
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Chicago,  and  causes  damage  in  close  proximity  to  the  lake,  but  seldom 
within  the  city,  so  I  do  not  think  the  climate  has  much  to  do  with  it. 
Mb.  Surface  :  I  would  like  to  have  one  more  word  as  regards  the 
spread  of  the  San  Jose  scale.  It  moves  with  the  wind,  and  in  the 
orchards  the  wind  should  carry  it  more  rapidly.  That  would  be  the 
reason  for  its  spreading  more  rapidly  in  orchards  and  less  rapidly  in 
cities;  although  in  the  latter  it  is  also  disseminated  by  the  English 
sparrow. 


The  following  papers,  owing  to  the  absence  of  the  authors,  were 
read  by  title: 

THE  SEASON'S  WORK  ON  ARSENICAL  POISONING  OF 

FRUIT  TREES 

By  E.  D.  Ball,  E.  G.  Titus  and  J.  E.  Greaves.  Utah  Experiment  Station,  Loyan 

As  was  suggested  in  a  former  paper^  by  the  senior  author,  the 
determination  of  the  effect  of  arsenical  spraying  on  the  life  of  our 
fruit  trees  is  a  problem  of  immense  importance  to  the  fruit  interests 
of  the  country.  The  immediate  solution  of  the  problem  is,  however, 
of  most  vital  importance  to  the  western  fruit  growing  sections  as  it 
is  in  these  sections  that  the  greatest  amount  of  planting  is  now  being 
done,  a  planting  that  would  not  be  justified  if  the  profits  of  orchard- 
ing are  likely  to  be  curtailed  as  has  been  recently  suggested.^ 

It  has,  therefore,  seemed  advisable  to  present  at  this  time  a  brief, 
preliminary  report  of  the  results  of  the  investigations  carried  on  by 
the  Utah  Experiment  Station  during  the  season  of  1909. 

Work  of  the  Season 

The  season 's  work  consisted  of  a  study  of  the  orchard  and  soil  con- 
ditions in  all  of  the  principal  apple  pn)dueing  sections  west  of  the 
Rocky  Mountains,  together  with  various  field  and  laboratory'  experi- 
ments to  determine  the  effect  of  different  strengths  of  arsenical  com- 
pounds and  different  methods  of  application  on  plant  growth.  The 
study  of  western  fruit  conditions  was  mainly  preliminary  in  nature 
and  was  undertaken  with  a  view  of  determining  the  actual  extent  of 
the  injury  and  to  discover,  if  possible,  the  most  favorable  locations 
for  the  inaui^uration  of  detailed  experiments.  The  experiments  un- 
dertaken were  also  largely  preliminary  in  nature  and  for  the  purpose 

'Ball.  Jl.  Ee.  Entu..  2,  p.  143.  1909. 

=  HejiiUlen,  .11.  Ee.  Ento.,  2,  p.  245,  1909. 
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of  mapping  out  the  problem  and  determining  methods  of  approach. 

No  single  line  of  investigation  was  carried  on  long  enough  or  thor- 
oughly enough  to  warrant  definite  conclusions  from  this  line  of  evi- 
dence alone.  The  results  of  the  different  lines  undertaken,  however, 
were  in  such  close  agreement  with  reference  to  the  general  principles 
involved,  that  taken  together  the  results  were  very  significant  and 
seemed  to  warrant  this  preliminary  publication. 

It  might  be  well  to  note  in  this  connection  that  on  account  of  the 
serious  and  lasting  nature  of  the  pear  blight  injur>'  to  the  larger 
portion  of  the  pear  orchards  of  the  inter-mountain  region,  and  the 
impossibility  of  separating  this  injur>'  from  that  of  other  causes,  that 
the  investigation  was  confined  to  the  prol)lem  as  presented  in  the 
apple  orchards. 

A  Study  of  Western  Orchard  Regions 

In  the  investigation  of  orchard  regions  a  study  was  made  of  the 
more  typical  orchard  soils  especially  with  reference  to  their  alkali 
content  and  general  seepage  conditions.  Two  or  more  of  the  oldest 
and  longest  sprayed  of  the  commercial  orchards  located  in  each  of 
the  typical  orchard  regions  were  usually  chosen  and  thoroughly  inves- 
tigated. On  these  orchards  soil  borings  were  made  to  ascertain  depth 
of  soil  and  distance  to  ground  water  and  for  chemical  analysis.  Sam- 
ples of  surface  soil  were  collected  to  study  the  deposition  of  arsenic 
and  samples  of  the  trees  taken  to  study  its  Hccumulation  in  tht*  trt^es. 
In  each  of  the  orchards,  the  number  of  sprayings  appli(*<l  and  the 
amount  and  kind  of  poison  used  were  a.si*ertained  when*  possible. 
Thew*  orchards  were  taken  as  representatives  of  the  bett«»r  orchard 
conditions.  In  each  valley  at  the  same  time,  an  attempt  was  made  to 
ascertain  the  placets  when*  the  gn*at<»st  l<wis«»s  of  trt^es  w<»re  taking 
place  and  th«*  conditions  under  which  th<»y  <H»eurn»d  were  invt»sti- 
gated.  Owing  to  sickni»ss.  the  chemical  investigations  of  this  part  of 
the  work  have  not  been  completed  and  it  is  impossible  at  this  time 
to  give  the  detailed  statement  of  the  chemical  findings. 

It  is  hardly  nwessary  to  eall  attention  to  the  faet  tliat  ev«'n  under 
the  most  favorable  environment  then*  is  an  occasional  loss  of  a  tree 
thn»ui;h  accident  or  in<lividual  weakness,  and  that  «*ven  ni<»r«*  fre- 
qu«*ntly  tn*<»s  an»  permanently  injured,  »»speeially  in  th«»  re^rion  of  the 
en»wn,  thnHigh  the  onlinar>'  pnnvsses  of  on*hanl  eultivation. 

The  Pajaro  Valley  in  (*alif<»mia  is  the  priiieipal  a[>plf  shipping 
8e<*ti(»n  of  that  state.  The  soils  are  d<M»p  and  range  fn>m  loamy  to 
heavy  adobe.  No  irrigation  water  is  us<h1  and  no  indication  of  alkali 
or  (»f  wepage  conditions  could  be  found  in  the  |>rineipal  on»hard  dis- 
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trict.  The  orchard  of  Mr.  C.  H.  Rogers  of  WatsonviUe  was  chosen 
for  investigation  as  being  the  oldest  and  longest  sprayed  of  the  com- 
mercial orchards.  Spraying  has  been  carried  on  in  this  valley  for 
seven  years  and  the  average  number  of  sprayings  applied  has  been 
about  four.  Nowhere  in  the  valley  was  evidence  seen  of  injury  to 
the  trees  of  any  kind  other  than  accidental. 

The  Rogue  River  Valley  of  southern  Oregon  has  a  similar  soil  and 
uses  very  little  irrigation  water.  No  traces  of  alkali  were  seen  except 
for  a  very  slight  spot  in  the  lowest  portion  of  the  valley  and  the 
scarcity  of  water  prevents  the  possibility  of  seepage  conditions.  The 
Burrell  and  Bear  Creek  orchards  are  two  of  the  oldest  in  the  Medford 
district  and  have  been  sprayed  for  a  number  of  years,  ever  since  spray- 
ing was  undertaken  in  the  valley.  No  injury  could  be  found  on  any 
of  the  trees  in  these  orchards  or  in  any  others  examined  except  for 
the  small  alkali  spot  before  mentioned,  in  which  a  few  young  Newtons 
that  had  never  been  sprayed,  were  dying. 

In  the  Hood  River  Valley  the  soil  is  much  lighter,  consisting  of 
volcanic  ash,  and  little  water  is  used,  the  orchardists  depending  very 
largely  upon  the  excellence  of  their  soil  mulch,  as  they  are  compelled 
to  do  in  the  Rogue  River  Valley.  No  traces  of  alkali  were  seen  in  this 
valley  and  seepage  is  almost  unknown,  being  confined  to  small  and 
isolated  spots  in  which  the  character  of  the  injury  is  perfectly  evi- 
dent. No  injury  that  could  in  any  way  be  attributed  to  the  effect 
of  arsenic  was  found  in  this  valley.  Two  of  the  oldest  commercial 
orchards,  those  of  Sears  and  Porter  and  of  Chriss  Dethman,  were 
examined  carefully.  One  had  been  sprayed  for  twelve  years  and  the 
other  for  considerably  longer,  both  of  them  heavily,  as  is  the  usual 
manner  in  Hood  River,  but  without  any  apparent  injury  to  the  trees. 

The  Wenatchec  Valley  in  Washington  is  one  of  the  younger 
orchard  valleys,  but  is  already  experiencing  some  trouble.  In  a  num- 
ber of  places  trees  were  seen  dying  of  apparently  typical  cases  of 
collar  rot  and  often  the  last  tree  in  the  row,  where  the  water  had  been 
allowed  to  stand  was  found  to  be  dying  or  dead.  They  suffered 
somewhat  from  sunscald  one  season  several  years  ago  and  the  injury 
is  still  noticeable  on  many  of  the  older  trees,  but  wherever  the  trees 
were  found  to  be  dead  or  dying  without  showing  the  sunken  area  at 
the  base,  the  evidence  of  excess  of  water,  together  with  traces  of  alkali 
along  the  ed^es  of  the  furrows  where  the  water  had  stood,  was  always 
in  evidence  and  where  the  collar  rot  condition  was  the  most  prevalent, 
brownish  or  whitish  margins  were  present  along  the  irrigation  furrows 
and  these  areas  were  quite  damp  and  sticky  at  the  time  the  writer 
visited  this  section.     Mr.  Z.  A.  Lanhan's  orchard  and  that  of  Mr.  P. 
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P.  Holeomb  are  among  the  oldest  of  the  typical  commercial  orchards 
and  have  been  sprayed  rather  heavily  until  recently.  They  do  not^ 
however,  show  as  much  indication  of  the  trouble  as  many  of  the 
orchards  which  have  been  sprayed  less  and  are  located  under  lesa 
favorable  soil  conditions. 

The  Yakima  Valley  is  located  on  the  Snake  River  some  distance 
below  Wenatchee  and  like  its  sister  valley  has  a  variety  of  soils  and 
a  considerable  amount  of  hardpan  and  seepage  lands.  Mr.  William 
Richards  has  sprayed  his  orchard  eleven  years,  six  or  seven  times  per 
year.  Gibson  Brothers,  on  similar  soil,  have  been  spraying  for  the 
same  length  of  time.  These  orchards  are  both  of  them  above  the 
danger  of  seepage  and  ver>'  slight  traces  of  alkali  were  visible  and  as 
far  as  they  were  observed,  the  oreliards  have  not  suffered  in  any  way 
from  their  spraying.  Mr.  W.  I.  Huxtable's  orchartl  which  is  on  the 
higher  lands  of  Knob  Hill,  was  investigated  and  a  white,  impenetrable 
hardpan  was  encountered  at  about  four  feet,  which  seemed  to  be  char- 
acteristic of  the  soils  of  this  region.  The  trees  in  this  section  showed 
no  apparent  injur>*  but  on  some  of  the  older  orchards  the  leavi's  were 
slightly  yellow  and  the  fruit  small,  indicating  a  lack  of  soil  fertility. 
That  it  could  not  be  due  to  any  effect  of  the  arsenic  applied  was  evi- 
dent from  the  fact  that  the  same  condition  was  observe<l  on  both  apple 
and  peach  orchards.  At  a  littlt^  lower  level  than  this  a  large  number 
of  young  trees  just  eoniing  into  hearing  were  observetl  to  h<*  dead  (»r 
dying.  Most  t»f  the  trees  atTeeted  were  Spitzenhergs,  and  many  of 
them  had  nt*ver  })een  sprayed.  In  every  ease,  iiowever.  the  dead 
triM's  were  found  on  the  lower  sides  of  the  orchards  when*  the  irriga- 
tion water  had  been  allowed  to  l>ank  up  against  the  roadway  or  diteh 
bank.  In  many  of  th«»s4'  places  the  ground  showed  unmistakable 
traces  of  alkali  and  the  e<mdition  was  apparently  growini:  w<»rse  as 
the  newer  orchards  showed  only  slight  traces  of  it.  It  se«'me<l  pn»bablt» 
thiiX  unless  more  care  was  used  in  handliiii:  the  irrigation  wati*r  in 
the  future,  c(»nsidenible  areas  would  be  injunnl  in  this  way. 

A  Hen  Davis  (»rchanl  was  seen  in  this  section  that  had  been  irri- 
gated very  lat<*  in  th«*  fall  and  as  a  result,  almost  evi*ry  tn'c  ha<l  been 
winter  killed  on  the  southwest  side,  the  injury*  •'.xtendiuL'  in  s<»me 
casi's  I'ven  tn  the  upp«'r  sides  of  the  limbs  extendini:  toward  the 
northeast.  This  was  tht»  uutst  severe  case  of  scaldiiiL'  that  has  been 
observed  an<l  was  considf»red  to  Iw  cauM-d  by  arsenieal  spraying  until 
attention  was  <'alled  to  the  fact  that  every  sin^h*  trer  was  injured 
on  the  southwest  side. 

The  Payette-Boise  Valleys  in  Idaho  are  the  largest  apple  pn>- 
ducers  and  like  other  Snake  River  valh'v.s.  have  c<msideral)le  amounts. 
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of  hardpan  at  varying  depths.  These  valleys  are  older  than  those  in 
the  lower  Snake  River  district  and  the  seepage  conditions  have  grown 
worse  from  year  to  year  until  now  large  parts  of  a  number  of  orchards 
on  the  lower  levels,  have  been  killed  by  alkaline  ground  water.  On 
the  higher  levels  the  soil  shows  traces  of  alkali,  but  where  the  drain- 
age is  good  no  injury  as  yet  has  appeared  on  the  trees.  The  orchards 
of  Capt.  J.  H.  Shawhan  and  of  Bower  and  Hunter  near  Payette, 
of  Hon.  Edgar  Wilson  at  Meridian,  and  Judge  Fremont  Woods  near 
Boise,  were  studied  as  typical  of  the  better  class  of  orchard  soils  in 
these  valleys.  These  orchards  have  all  been  heavily  sprayed  for  a 
number  of  years,  representing  the  oldest  of  the  commercial  orchards 
in  their  districts  and  those  that  have  received  the  greatest  amount  of 
spraying  and  yet  they  showed  no  sign  of  any  injury  attributable  to 
that  cause.  These  orchards  all  show  distinct  traces  of  alkali  and  it 
would  seem  to  be  a  favorable  condition  for  arsenic  injury,  if  such 
occurs. 

In  Utah  a  number  of  new  orchards  have  been  examined  in  which 
Ben  Davis  and  Gano  trees  are  dying  of  collar  rot,  the  greater  number 
of  them,  however,  being  cases  occurring  in  family  orchards  and  on 
town  lots  where  no  spraying  has  ever  been  done.  In  Mr.  Lars  Nord- 
ing^s  orchard  at  Hyrum,  five  Black  Ben  Davis  trees,  planted  five  years 
ago,  began  to  die  this  season.  This  was  the  first  season  that  they  had 
borne  and  only  one  of  them  was  sprayed,  and  even  at  the  time  that 
the  spray  was  applied,  the  characteristic  darkened  area  with  oozing 
sap  was  seen  at  the  base  of  the  trees. 

In  the  Grande  Valley  in  Colorado  a  number  of  orchards  pointed 
out  as  being  typical  cases  of  arsenical  poisoning  were  examined,  and 
in  ever\'  case  except  one,  unmistakable  seep  conditions  were  encoun- 
tered within  five  to  seven  feet  of  the  surface  and  in  some  cases  even 
closer.  Mr.  F.  T.  Smith's  orchard  was  typical  of  this  class  of  orchards 
and  in  this  case  a  considerable  area  showed  a  decided  burning  of  the 
leaves  in  the  early  part  of  the  summer.  Mr.  Smith  reported  that  upon 
examination,  at  that  time,  he  found  the  soil  to  be  ver>'  dry-  and  free 
from  seepage  conditions  to  a  depth  of  six  feet.  When  bored  with  a 
nine-foot  augur  later  in  the  summer,  the  first  six  feet  were  found  to 
be  as  dry  as  before  but  before  reaching  the  seventh  foot,  the  augur 
sank  of  its  own  weight  into  a  soft,  sticky  ooze  that  extended  as  far  as 
the  augur  would  reach.  In  another  place  in  which  a  strip  had  died 
near  one  end  of  an  orchard,  a  soil  boring  made  at  the  same  time,  only 
proceeded  a  little  over  two  feet  before  the  augur  could  be  pushed 
clear  down  to  the  handle  in  a  material  similar  to  that  found  before. 
Mr.  M.  P.  Hickman's  orchard  which  was  upon  one  of  the  higher  mesas 
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and  is  claimed  by  other  investigators  to  be  free  from  alkali  troables, 
was  the  only  exception  to  the  finding  of  definite  seep  conditions  and 
even  in  this  orchard  the  second  and  third-  foot  were  found  to  be 
sandy  and  very  wet  and  at  the  eighth  foot  another  layer  of  wet  sand 
was  encountered.  Along  the  edges  of  this  orchard  the  alkali  shoi^dng 
was  quite  marked  and  in  an  oblique  strip  running  through  the  orchard 
in  which  most  of  the  trees  had  died,  some  of  them  with  rather  typical 
collar  rot  conditions,  the  sides  of  the  irrigation  furrows  showed  un- 
mistakable traces  of  alkali.  It  was  also  noticed  that  a  crop  of  weeds 
had  sprung  up  in  the  area  where  the  trees  were  affected  while  the 
remaining  portions  of  the  orchard  were  quite  bare,  the  cultivation 
having  been  the  same  throughout,  indicating  that  the  rising  ground 
water  had  been  sufficient  to  germinate  seeds  in  the  affected  areas. 

The  orchard  formerly  owned  by  Dr.  F.  R.  Smith  is  one  of  the 
oldest  orchards  in  this  valley  and  is  located  on  top  of  one  of  the  fruit 
ridges.  This  orchard  is  twenty-three  years  old  and  has  received  one 
hundred  and  eight  heavy  sprayings,  perhaps  the  greatest  amount  of 
arsenic  that  has  been  applied  to  any  orchard  in  this  western  country. 
As  Doctor  Smith  relates,  he  sprayed  until  the  water  ran  do\^7i  the 
trees  and  saturated  the  bands,  soaking  the  ground.  For  five  years 
he  used  the  Kedzie  formula  double  strength  and  sprayed  seven  times 
a  season.  The  orchard  shows  no  indication  of  having  b«»en  injured  in 
any  way  by  this  excessive  amount  of  spraying.  This  amount  of 
poison  is  far  more  than  would  be  n(»eessary  to  prottM't  a  tree  for  its 
entire  lift*  under  pre84»nt  methods  of  application.  Thert^  is  no  sign 
of  alkali  in  any  part  of  this  orchard,  lying  as  it  do«»s  on  the  cn»st  of  a 
narn)w  rid^e.  and  in  this  orchard  there  seems  to  be  the  ideal  condi- 
tion for  testing  the  possible  effect  of  ars^'nic  when  fn»e  from  the 
contaminating'  inrtuence  of  alkaline  waters,  and  as  yet  there  is  no 
evidence  of  injur}'.  In  fact,  the  orchard  is  in  a  remarkably  healthy 
condition  with  the  exception  of  one  tree  whi<»h  is  subject  to  overtlow 
from  a  nearby  diteh. 

In  the  Dclta-Montrosc  District  a  number  of  on^hards  which  were 
pointed  out  as  being  affeet«Ml  by  arsenical  pois<»ninir.  were  studied. 
Nearly  all  of  the  on*hards  of  this  section  are  l<K*ate<l  upon  hiirh  mesa 
lan<ls.  The  s^)ils  on  the  surface  are  usually  fertile  but  vary  consid- 
erably in  d<*pth.  On  Inirinj:.  the  8(»il  augur  usually  encounters  a  cal- 
can*ous  hanlpan.  or  **marr*  layer,  as  it  is  eall«*d.  at  from  eighteen 
inchts  to  three  or  more  feet  fn>ni  the  surfac»\  This  layer  is  from 
one  to  two  feet  in  thickn<^8s  and  is  often  penetrated  by  the  roots  of 
the  tre«*s.  Throughout  this  entire  district  the  Jonathan  apples  are 
mort*  or  less  affe<»ted  and  in  some  orchards  a  c(»nsiderable  number  have 
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died.  Mr.  L.  W.  Sweitzer's  orchard,  near  Delta,  presents  a  typical 
case  of  this  kind.  The  Jonathans  are  becoming  affected  in  small 
groups,  while  the  blocks  of  Winesap,  Qano  and  Black  Twig  are  ap- 
parently uninjured.  Upon  examining  the  soil  in  the  places  where  the 
Jonathans  were  dying,  it  was  found  that  in  every  case  the  marl  was 
near  the  surface  in  these  areas,  so  near  that  oftentimes  it  would  be 
pulled  up  with  the  roots  of  the  trees.  As  has  been  noted  by  previous 
writers'  when  large  limbs  are  sawed  off  from  affected  trees,  they  con- 
time  to  bleed  and  deposit  large  masses  of  calcareous  material.  It  is 
possible  that  the  excess  of  this  material  in  the  sap  is  the  cause  of  the 
trouble,  but  whatever  it  is,  the  Jonathan  seems  to  be  practically  the 
only  tree  that  is  affected  in  this  region,  the  Ganos  in  this  same  orchard 
being  very  healthy.  Located  as  these  orchards  are  on  rather  high 
and  well  drained  mesa  land,  there  is  little  trouble  from  alkali  or 
seepage.  The  Ashenfelter  orchard  near  Montrose  is  located  upon  a 
mesa  in  which  this  marly  layer  is  particularly  close  to  the  surface  and 
here  the  condition  of  the  trees  suggests  a  lack  of  fertility  in  the  soil. 
This  condition  was  apparent  in  this  particular  orchard  before  it 
came  into  bearing,  and,  therefore,  before  sprays  were  applied.  This 
condition  has  been  referred  to  as  systemic  arsenical  poisoning. 

Summary  of  Orchard  Investigations:  It  will  be  seen  from  the 
above  descriptions  that  in  the  .regions  like  the  Pajaro  Valley,  the 
Rogue  River  and  Hood  River  Valleys,  where  little  or  no  irrigation 
water  is  used,  and  where  if  anything  the  orchards  suffer  from  lack 
of  water,  and  the  soils  are  comparatively  free  from  alkali,  the  troubles 
under  consideration  are  entirely  unknown. 

That  in  every  district  in  which  the  alkali  is  present  in  sufficient 
amounts  to  appear  on  the  surface  and  where  water  is  sufficiently 
abundant  to  cause  seepage  in  the  lower  districts,  that  more  or  less 
of  these  root  rot  or  collar  rot  conditions  occur.  In  bad  cases  of  seep- 
age whole  orchards  are  stricken  within  a  year  or  two,  oftentimes  after 
they  have  borne  a  number  of  heavy  crops.  This  may  be  due  to  a 
gradual  rise  of  the  ground  water,  or  to  the  gradual  extension  down- 
ward of  the  roots  of  the  trees.  In  milder  cases,  only  here  and  there  a 
tree  is  affected  and  these  often  linger  along  for  a  number  of  years, 
sometimes  in  a  dry  year,  partially  recovering,  only  to  be  stricken 
again  in  a  wet  one.  If  there  is  any  perceptible  slope  to  the  ground 
the  trouble  will  usually  be  more  marked  on  the  lower  end  of  the 
irrigation  furrows.  Where  alkali  is  evidently  the  cause  of  the  death 
of  the  trees,  no  variety  seems  to  be  exempt,  all  being  equally  affected. 

•  Headden.  Ck)l.  Exp.  Sta.  Bull.  131,  p.  25,  'OS. 
6 
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In  a  number  of  tho  higher  valleys  of  Utah  in  which  there  is  very 
little  trace  of  alkali  but  where  oftentimes  the  ground  water  is  close 
to  the  surface,  the  apple  trees  of  the  Ben  Davis  and  Gano  varieties 
suffer  from  a  condition  which  is  commonly  known  as  ** collar  rot." 
These  trees  often  linger  along  for  many  years,  new  areas  at  the 
crown  dying  and  then  gradually  healing  over  as  the  tree  recovers, 
only  to  die  in  a  new  or  larger  area  at  a  later  date.  This  trouble 
seems  to  be  almost  exclusively  confined  to  the  Ben  Davis-Gano  type 
of  tn^e  and  is  occasionally  met  with  throughout  most  of  the  apple 
growing  regions.  The  real  cause  of  this  condition  is  still  in  doubt. 
It  is  usually  first  noticed  just  above  the  surface  of  the  ground  as  a 
darkened  area  of  bark  which  often  exudes  a  few  drops  of  a  daric- 
colored,  gummy  liquid  which  later  dries,  and  as  the  tree  grows,  this 
spot  becomes  a  sunken  nriNi  from  which  the  bark  gradually  rots  away. 

The  Grande  Valley  offers  by  far  the  worst  case  of  seepage  injury 
to  be  found  in  the  western  count r>'.  As  the  water  has  been  taken 
out  onto  the  upper  lands,  the  lower  ones  have  gradually  been  destroyed 
by  the  rising  water.  Hundreds  of  acres  of  orchard  have  already 
di(*d  and  been  removed  and  hundreds  more  are  now  more  (»r  less 
affected.  Here,  &s  everj'where  else,  the  alkali  condition  is  no  rt»specter 
of  variety  or  age.  Ever>'  kind  of  a  tn»e  that  o<»eurs  in  the  path  of 
the  seepu^r  «n*as  is  killed  and  manv  younir  orehards  <>f  (»nly  one  or 
two  years'  jrrowth  art*  dying.  In  fart,  during  the  j)ast  sea.son  mort» 
trees  un<ler  the  bfarinir  at;e  wt*re  killed  than  were  thosr  alM)Vf  that 
age.  It  has  lM*en  <*laiiu('(l  that  tin*  higher  rt'trions.  fspeeially  the 
nicMis,  w«Tt»  al»ove  thr  possiliility  of  .seepatre.  but  this  .sfa.si»n  has 
abundantly  demonstrated  that  ev«'n  these  regions  an'  not  mtirfly 
exempt,  as  yearliiiL'  trees  on  soil  whieh  has  never  ltowu  apples  Ix'fon* 
wen*  killiMi  in  eonsidemhje  numbers  hv  white  alkali  witliin  a  few 
nuls  of  the  top  of  one  of  the  Im»s!  fniit  ritlires,  as  is  sliown  m  an 
aeeonipaiiyinL'  photoL^raph.  With  this  piettire  in  mind  it  is  easy  to 
See  how  it  w«ml«l  be  pnssihji*  fur  tn«'s  t«»  he  kiUed  hy  s«'«'pai:«'  oil  any 
of  th«*  ailjoiiiiiii:  nn'*;as  <»f  similar  eji-valion.  There  may  Ik*,  and 
pn>haMy  is.  a  small  aiii(»utit  of  the  enllar  nit  ei>nditinn  as  foimd  in 
I'tah.  pnsi-n!  nn  snuu-  nf  tln''»i'  hiL'h«r  lands  sim*"'  the  H»*n  |)avis  and 
<iaii«»  HI  e.-rtaiij  siM-tmus  s.i-m  t«>  siitl't-r  m«»n'  than  otlier  varieties. 
Miit  jt  ^' iiii**  :i  r;itlit  ?•  pi-i'iiliar  i'luie  t«»  na»»"ii  that  th«"»«-  \ari«tit's  are 
dviiij  fp  rn  .MI'S,  iiiral  pi'isniiini:  in  a  vall«v  \\h«rf  .l«»iiat)i:iiis  an* 
sear**'  1\  jitV«  ••i»i|.  an*!  in  th'  <*:i^«'  «»f  th*-  ViTv  ii*  \t  vall'-v  to  aeemint 
f«ir  tie  thatli  •►!'  a  larL'*'  nniiilM-r  of  .Innatliaiis  by  ar***  iu«m!  p«»is"ninir 
\\  li'  If  I  Mil   I  )a\  i«»  and  <iaih»  an    imt  atl'ieti*! 
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Experimental  Results 

It  has  been  claimed  tliat  the  greatest  injury  to  the  trees  from  the 
application  of  arsenicals  was  through  their  corrosive  action  in  de- 
stroying the  bark  at  the  base*  of  the  trees.  In  order  to  test  this  ex- 
perimentally as  well  as  the  possibility  of  the  tree  absorbing  sufficient 
free  arsenic  through  its  roots  to  cause  systemic  poisoning,  varying 
strengths  of  spraying  compounds  were  applied  to  different  Ben  Davis 
trees.  One  set  of  trees  received  as  much  lead  arsenate  as  would  be  re- 
quired to  protect  them  for  ten  years ;  another  set  for  twenty  years,  and 
still  another  set  with  the  amount  required  to  protect  trees  for  forty 
years.  This  would  be  approximately  the  amount  applied  to  a  tree 
during  its  entire  life,  as  there  are  several  years  in  which  no  sprays  are 
applied  at  the  beginning,  and  an  occasional  year  in  which  there  is  no 
fruit  and  therefore  no  application  of  spraying  material.  All  of  the 
trees  matured  their  fruit  in  perfect  shape  and  even  in  the  case  of  the 
heaviest  application,  the  leaves  were  not  seriously  burned.  The 
material  was  applied  in  the  form  of  a  spray  with  sufficient  water  so 
that  it  ran  down  the  limbs  and  trunk  in  streams  and  dripped  off  from 
every  part  of  the  tree  on  to  the  ground  to  such  an  extent  that,  while 
the  tree  was  whitened,  and  remained  so  all  summer,  the  ground  under 
the  entire  head  of  the  tree  was  so  saturated  with  the  arsenic  as  to 
appear  mouldy  white  to  a  depth  of  three  or  four  inches.  All  of  this 
poison  was  applied  at  the  regular  spraying  time  in  the  spring  and  the 
trees  were  irrigated  in  the  normal  manner  during  the  season.  An 
examination  made  in  the  fall  disclosed  no  apparent  injury  to  the  bark 
of  the  trees  at  the  crown  and  the  roots  near  the  surface  had  a  normal 
healthy  appearance.  Part  of  these  applications  were  made  where 
there  were  weeds,  alfalfa,  and  strawberries  beneath  the  trees,  and  even 
with  the  heaviest  applications  no  injury  was  observed  upon  the 
vegetation. 

It  will  be  necessary,  of  course,  to  continue  this  experiment  for  a 
number  of  years  before  any  definite  conclusions  can  be  drawn,  but 
it  would  seem  that  if  the  arsenic  in  the  soil  is  freed  in  sufficient  quan- 
tities from  a  few  years'  spraying  to  s(»riously  injun*  or  kill  a  tree, 
that  enou<rh  arsenic  would  be  freed  in  one  year  under  like  conditions 
from  the  excessive  amount  applied  in  this  case  to  show  some  injury. 

In  order  to  further  test  the  corrosive  action  of  the  arsenical  com- 
pounds, the  various  spraying  mixtures  were  applied  directly  to  the 
bark  of  medium  sized  limbs  of  bearinpr  trees,  and  maintained  in  con- 
tact with  those  limbs  for  a  period  of  forty-five  days  during  the  latter 
part  of  the  «rrowin<r  season.  These  experiments  will  be  repeated  on  a 
much  lar«xer  scale  the  comintr  season  and  it  will,  of  course,  be  neces- 
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BBry  to  gtudy  the  effect  for  several  yean  before  it  will  be  poarible  to 
give  positive  reanlta. 

Each  spraying  solution  was  applied  in  three  strengths,  doable  the 
normal,  ten  times  and  twenty  times  the  normal  strength.  The  double 
strength  arsenate  of  lead  produced  no  effect  on  the  limb.  The  limbs 
upon  which  the  two  higher  strengths  of  this  solution  were  ^[>plied, 
showed  a  very  slight  burning  on  a  few  of  the  leaves  soon  afterwards, 
but  the  injury  did  not  increase  through  the  season. 

The  Kedzie  arsenate  showed  no  injury  in  any  of  the  three 'strengths 
used. 

Paris  green  in  double  strength  showed  no  injury  at  all.  The  ten 
and  twenty  times  normal  strength  caused  a  slight  burning  along  the 
edges  of  the  leaves. 

A  soluble  anenate  (sodium  arsenate)  was  also  applied  in  three 
strengths,  one-twentieth,  the  same  amount,  and  twice  as  much  as  there 
would  be  of  insoluble  arsenic  applied  in  the  form  of  lead  arsenate  in 
a  year  of  normal  spraying.  The  two  weaker  strengths  showed  no 
injury  at  all.  The  double  strength  produced  a  browning  of  a  few 
leaves  early  in  the  experiment  but  this  did  not  increase  and  never 
became  at  all  serious. 

The  above*  sumniar>'  of  the  first  year's  work  is,  of  course,  in  no 
sense  conclusive  hut  it  would  »'eni  to  indicate  that  the  hark  of  an 
apple  tree  is  not  seriously  affected  hy  the  normal  spraying  solutions 
even  where  they  remain  in  contact  with  it  for  considerable  times. 
The  fact  that  the  weaker  strt*n<rths  of  the  soluble  arsenate  produced 
no  apparent  injure*  is  also  quite  suggestive  because  if  the  spraying 
solutions  should  fall  into  an  alkaline  soil  at  the  base  of  the  tree  it 
is  not  likely  tliat  then*  would  Ih*  mon*  arsenic  set  free  in  a  single 
season  thun  was  appli(*d  din*ctly  t<»  the  tree  in  this  case,  and  there- 
fore, if  injiir>'  should  l>e  produeed  under  the  latter  condition,  some 
other  factor  would  be  necessary  to  account  for  the  condition,  other 
than  the  arsenie  alone.  And  as  alkali  has  killed  thousands  of  trees 
where  no  arsenical  sprays  have  ever  been  applied,  it  would  seem 
natural  to  infer  that  the  death  of  the  trees,  even  where  both  sub- 
stances were  present,  might  be  due.  in  a  large  measure  at  least,  to 
the  alkaline  factor. 

A  number  of  other  experiments  have  been  carried  on,  such  as 

growing  various  crops  in  soil  taken  from  around  the  base  of  trees 

■aid  to  have  died  from  arsenical  poisoning:  growing  crops  in  soils 

in  whkh  large  amounts  of  the  different  spraying  solutions  have  lieen 

vdt  ele.    Up  to  the  present  time,  all  of  the  results  tend  to  confirm 

drawn  in  the  eases  cited  above. 
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The  chemical  examination  of  the  orchard  soils  and  of  the  trees 
for  alkali  and  arsenic  have  not  been  completed,  but  the  results  so 
far  are  almost  uniform  in  showing  very  small  amounts  of  arsenic  in 
the  trees,  from  soils  that  are  low  in  alkali,  while  all  examinations  so 
far  in  which  a  comparatively  large  amount  of  arsenic  was  found  in 
the  trees,  have  been  from  localities  in  which  the  alkali  was  so  abun- 
dant in  the  soil  as  to  be  in  itself  a  menace  to  orcharding. 

Conclusion 

While  no  definite  conclusions  can  be  drawn  from  these  preliminary 
investigations  as  has  already  been  suggested,  it  would  appear  that  the 
injury  to  the  apple  trees  in  the  western  country  may  have  a  number 
of  different  causes.  The  evidence  that  alkaline  seepage  alone  is  suf- 
ficient to  cause  the  death  of  fruit  trees  seems  to  be  conclusive.  The 
fact  that  the  only  places  in  which  Jonathan  trees  are  found  to  be 
dying  in  any  numbers,  where  other  trees  similarly  situated  are  not, 
are  on  areas  underlaid  with  marl,  suggests  very  strongly  that  there 
is  some  relation  between  that  condition  and  the  death  of  this  variety 
of  trees.  The  loss  of  a  number  of  trees  that  have  not  been  sprayed, 
in  different  sections  where  the  alkali  is  apparently  not  present  in  suf- 
ficient quantities  to  be  the  killing  agent,  and  the  further  fact  that 
only  the  Ben  Davis-Gano  type  are  killed  under  such  circumstances, 
indicates  that  we  have  a  further  factor  to  be  considered,  which  w^ 
are  at  present  calling  ** collar  rot."  That  free  arsenic  if  present  in 
sufficient  quantity  will  kill  fruit  trees  has  never  been  questioned,  but 
the  fact  that  all  over  the  country  the  orchards  which  are  located  on 
suitable  soils  free  from  the  other  conditions  mentioned,  are  showing 
no  injury  even  where  heavily  sprayed  for  long  periods  of  time,  would 
seem  to  warrant  the  conclusion  that  has  been  previously  stated  by  the 
senior  author,  that  arsenical  poisoning  cannot  be  the  primary  cause 
of  the  death  of  the  greater  portions  of  our  fruit  trees.  That  where 
alkali  is  present  in  any  quantity  it  is  probable  that  the  arsenic  of  the 
spraying  solutions  will  be  set  free  and  will  assist  in  the  injury  to  the 
trees,  but  the  question  whether  the  alkali  would  be  strong  enough  in 
this  case  to  destroy  the  orchard  within  a  few  years  without  the  other 
factor,  is  a  problem  yet  to  be  solved. 
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NOTES  ON  "CIGARETTE  BEETLE" 

B.v  P.  H.  Hebtzog.  Letcisburg,  Pa, 

Perhaps  the  name  cigarette  beetle  carries  a  wrong  meaning  to  the 
average  tobacco  dealer  and  layman,  as  the  name  may  suggest  that 
the  insect  is  associated  only  with  cigarettes.  Hence  some  tobacco 
dealers  pay  very  little  attention  to  it,  inasmuch  as  they  have  no 
cigarettes.  But  since  leaf  tobacco  suffers  the  greatest  loss,  it  would 
be  more  appropriate  to  call  it  ** tobacco  beetle." 

Although  the  insect  has  been  found  feeding  in  various  drugs  and 
food,  the  fact  remains  that  in  this  country,  it  is  most  conspicuous  on 
account  of  the  great  injury  and  destruction  to  all  forms  of  cured 
tobacco,  such  as  leaf  tobacco  as  well  as  manufactured  tobacco  in  the 
shape  of  plug,  snuff,  cigarettes  and  cigars. 

The  beetle  is  less  than  one  tenth  of  an  inch  long.  Its  color  is 
brown  and  on  that  account  it  is  not  readily  seen  while  on  tobacco. 
The  injury  is  mostly  done  by  the  larvae  which  are  worm-like  grubs. 
But  also  adult  beetles  harm  tobacco  by  eating  their  way  out,  thus 
leaving  a  hole  about  the  size  of  a  pin  head.  In  case  of  cigars  the 
eggs  are  usually  wrapped  in  along  with  the  tobacco  while  the  cigars 
are  beinjr  made.  The  eprg  then  hatches  in  about  ten  days.  Then  the 
younp:  larva*  eat  throu^jh  the  tobacco  iiicludinjr  the  wrapper.  They 
often  follow  the  veins  of  the  leaf.  One  grub  may  thus  make  a  number 
of  perforations  in  its  meandering  course. 

Several  paekers  have  declared  to  the  writer  that  the  insects  can 
tell  the  (lifftTrnce  between  a  jjood  and  an  inferior  quality  of  tobacco, 
and  that  tln*v  invariably  ehoos^'  to  work  in  a  ^riMMi  (juality,  sueh  as 
expensive  wrappers.  Of  course,  this  must  bt*  considered  as  a  matter 
of  chanri*  ami  th»*n,  too.  their  work  is  s<H)nrr  diseovered  in  sueh 
tobacco. 

The  tohacMM)  (leal<T  has  to  considtT  it  as  a  serious  pest,  however. 
Its  presence  in  his  establishment  may  mean  thousands  »>f  dollars*  loss 
and  in  addition  may  injure  his  trade,  whi<*h  is.  perhaps,  even  a  jrreater 
loss.  Therefore,  it  is  to  his  interest  as  well  as  to  the  tobacco  industry 
that  his  place  and  other  houses  nearl>y  sliouhl  be  as  free  from  the  pest 
as  possible.  It  must  be  r«*membcre(l  that  the  })ertle  is  a  most  rapid 
breeder  und«'r  favoral)le  circumstanc«s.  an<l  that  it  is  found  in  all 
states  in  the  I'nion.  whi-rever  tobacco  is  handled  or  stored.  During? 
the  past  summer  it  was  unusually  a!)undant.  The  Hureau  of  Knto- 
molotry  of  Washinirton.  I).  ('..  has  rcceivc«i  more  inquiries  this  season 
from  various  seetions  than  it  has  ft»r  .some  lime.     The  above  Imreau 
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has  taken  steps  to  gather  more  definite  statistics  as  to  the  extent  of 
damage  and  distribution.  In  buildings  heated  during  the  winter, 
and  in  warm  climates,  it  may  breed  the  entire  year.  In  a  cold  build- 
ing they  are  inactive.  In.  the  latitude  of  Pennsylvania  there  are  two 
broods  running  into  each  other,  but  the  adult  beetles  are  most  abun- 
dant during  the  middle  of  June  and  again  the  middle  of  September. 

The  real  proposition  and  question  is  how  to  get  rid  of  it.  A  small 
quantity  of  tobacco  may  be  readily  and  satisfactorily  fumigated.  But 
a  large  warehouse  full  is  a  different  proposition.  Especially  so  when 
the  house  is  not  of  a  very  tight  nature  or  when  the  cases  are  stored 
four  or  five  rows  deep  and  three  or  four  layers  on  top  of  each  other. 
Under  such  conditions  it  is  impossible  to  fumigate  successfully,  since 
the  gas  could  not  readily  reach  the  interior  and  lowermost  cases.  A 
packer  will  ask,  will  not  the  gas  deteriorate  the  tobacco  by  bleaching 
it  or  imparting  an  odor?  Will  fumigation  really  kill  the  insects? 
During  my  summer's  work,  it  was  necessary  in  each  instance  to  try  a 
few  cases  in  a  sample  room  to  show  the  merits  of  the  work.  In  each 
instance  the  owners  were  pleased.  As  to  the  success  of  fumigation 
>\dth  hydrocyanic  acid  gas  for  the  cigarette  beetle,  entomologists  are 
somewhat  divided,  yet  most  see  in  it  the  most  practicable  remedy. 
This  paper  is  based  on  the  result  of  its  use.  It  must  be  remembered 
that  tobacco  is  one  of  the  most  difficult  products  to  fumigate  because 
the  leaves  pressed  tightly  against  each  other  and  the  whole  mass 
packed  and  pressed  into  the  case  forms  an  almost  impenetrable  mass. 
Fortunately  most  of  the  insects  are  on  the  outer  portions  of  the  case 
and  especially  at  the  butt  end  of  the  tied  hands  or  bundles.  It  is 
there  that  they  can  gain  the  best  entrance  both  into  the  case  and  into 
the  tobacco.  Most  of  the  injury  is  done  from  the  butt  end  in  for 
about  ten  inches.  The  interior  of  the  case,  where  the  leaves  are  the 
most  valuable,  is  usually  free  from  insects.  They  eat  inwards  along 
and  even  through  the  ribs,  piercing  the  leafy  part  at  random.  The 
gas  may  follow  them  in  their  channels.  However^  in  order  to  do  so  a 
large  amount  of  gas  is  necessary  and  a  long  time  is  required  for  it 
to  penetrate. 

Hydrocyanic  acid  gas  gave  most  excellent  results  this  summer.  Yet 
it  was  by  no  means  perfect.  The  ordinary  directions  and  precautions 
for  fumigating  were  followed.  The  formula  per  1,000  cu.  ft.  of  room 
space  was  12  ounces  of  potassium  cyanide,  20  ounces  of  sulphuric 
acid  (liquid  measure)  and  40  ounces  of  water.  The  building  is  in 
veiy  good  condition,  being  as  nearly  gas  tight  as  is  to  be  expected. 
The  gas  was  allowed  to  act  over  twenty-four  hours.  There  was  a  two- 
foot  aisle  between  the  cases,  but  they  were  three  cases  high.     The 
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lower  row  rested  on  scantling.  Each  case  was  opened  by  loosening 
the  middle  board  at  each  end,  that  is,  along  the  aisles,  which  end, 
fortunately,  was  the  butt  end.  We  think  that  such  an  arrangement 
and  the  opening  of  cases  is  very  important  for  successful  fumigation. 

The  first  fumigation  took  place  on  July  10th.  The  bulk  of  the  first 
brood  had  matured  by  this  date.  The  beetles  were-  numerous  and 
active,  flying  about  the  room,  collecting  at  the  windows,  crawling  over 
the  cases  and  laying  eggs  on  the  tobacco.  A  great  many  had  died  a 
natural  death  before,  since  many  dead  ones  were  found  on  the  window 
sills  and  floor.  No  doubt  many  of  these  had  previously  laid  their 
eggs.  Probably  the  building  should  have  been  fumigated  two  weeks 
before  so  as  to  prevent  egg  laying.  The  gas  killed  practically  all 
adults,  pupae,  and  larvce.  Although  a  few  in  each  stage  were  found 
alive  in  protected  places  in  the  interior  of  cases,  but  only  a  few.  A 
few  adults  were  found  at  the  windows  immediately  after  ventilating 
the  rooms.  These  no  doubt  were  stragglers  who  had  left  the  building 
and  returned  again  or  they  may  have  come  from  some  other  house. 
The  windows  from  now  on  were  kept  closed  to  keep  outside  beetles 
out.  Fly  paper  was  used  liberally  on  the  window  sills  and  window 
sashes  to  catch  stray  beetles,  who  were  usually  attracted  to  the  light 
This  proved  to  be  useful.  The  most  important  floor  was  fumigated 
four  weeks  aftor  the  first  fumigation.  The  entire  building*  was  fumi- 
gated to  i'tttch  the  swond  brood  during  the  swond  week  in  Si»ptemher. 
After  this  la.st  fumigation  there  was  relief  from  the  pe«t.  Workmen 
say  they  have  not  8e<»n  any  adults  since.  However,  at  this  writing 
(December),  a  few  lanie  have  been  found  after  careful  searching. 

Let  us  now  fiev  the  fate  of  another  house  which  was  not  fumigated. 
During  the  middle  of  September  the  second  brood  was  at  its  height. 
Beetles  were  evident  by  great  numbers  crawling  over  cases  of  tobacco, 
in  tobacco,  at  the  windows  and  flying  about  whoh^sale.  They  were 
most  active  about  du.sk.  Although  this  hous4»  was  not  fumigated 
they  fought  the  insects  with  great  vigor,  using  .some  novel  methods, 
which  helped  much  to  keep  the  pi*8t  down.  As  has  been  mentioned 
before,  the  beetles  are  most  active  during  the  evening  and  since  they 
are  attracted  by  light,  advantage  was  taken  of  tht^se  factors.  A 
number  of  frames  were  arranged  and  lined  with  fly  paper,  placing  a 
light  in  the  middle,  for  the  night,  to  attract  the  In^etles.  This  was  kept 
up  during  the  bad  season.  Fly  paper  was  taekeii  against  easi'M  and 
fret*Iy  suspended  from  beams.  The  papers  were  changed  as  soon  as 
they  were  covered  with  insects. 

Another  method  that  deserves  attention  is  that  of  a  suction  ar* 
rmngemeot     An   electric   motor   was   fastened   to   a    force   suction 
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machine.  A  large  funnel  from  two  to  six  feet  in  diameter  was  at- 
tached to  the  suction  machine  by  means  of  a  hose.  The  machine 
contained  a  fan  or  bellows  which  was  run  by  the  motor.  Lights 
were  fastened  to  the  rim  of  the  funnel.  When  the  current  was. 
started,  the  fan  caused  a  strong  suction,  drawing  in  dust  and  insects 
from  the  funnel  end,  while  the  insects  were  blown  out  at  the  other 
end  into  a  screen  cage,  which  was  attached  to  the  receiving  end.  The 
size  of  the  funnel  depends  on  the  power  of  the  motor.  The  funnel 
may  be  shifted  to  cover  more  space.  The  entire  apparatus  may  be 
mounted  on  a  truck  and  moved  by  one  man  while  another  man  shifts, 
the  funnel  while  the  apparatus  is  moved  along  a  row  of  cases.  A 
funnel  six  feet  in  diameter,  with  sufficient  power,  will  draw  insects, 
into  it  over  an  area  of  twelve  to  fifteen  feet.  By  this  method  two 
persons  have  gathered  over  a  pint  of  beetles  in  a  single  night.  The 
method  no  doubt  is  a  great  help  in  keeping  the  numbers  down,  but 
it  does  not  get  at  the  root.  It  gives  many  beetles  a  chance  to  mate  and 
lay  eggs  before  they  are  captured.  It  is  not  thorough  enough  and  only 
a  part  can  be  partly  treated  at  a  time.  It  may  also  be  added  that  it 
is  rather  an  expensive  process,  especially  when  electric  lights  are 
used.  The  method  was  used  because  the  proprietors  feared  that 
fumigation  would  deteriorate  the  quality  of  tobacco.  Comparing  the 
above  and  fumigation,  we  must  say  that  the  results  are  decidedly  con- 
spicuous and  in  favor  of  fumigation.  Although  the  latter  costs  more,, 
it  is  very  much  more  satisfactory.  In  the  fumigated  house  practically 
no  beetles  were  evident  after  the  middle  of  September,  while  the 
other  house  was  full  of  beetles  until  cold  weather  set  in.  The  tobacco 
was  also  full  of  worms  or  larvae. 

One  packer  had  intended  to  keep  his  tobacco  at  a  low  temperature 
of  about  40°F.  Since  the  larvie  are  dormant  in  cold  weather,  it  was 
thought  that  they  could  be  starved.  In  order  to  do  this  it  would  have 
been  necessary  to  equip  the  building  with  ammonia  pipes.  But  when 
a  contractor  stated  it  would  cost  about  $15,000  to  $20,000  to  simply 
install  the  plant,  not  counting  running  expenses,  the  plan  was  aban- 
doned, especially  so  because  the  plan  would  have  only  been  aki 
experiment. 

Steaming  tobacco  in  the  sweat  room  is  sufficient  to  kill  the  pest  in 
all  stages.  It  ought  to  be  kept  in  the  room  for  two  or  three  weeks 
at  a  temperature  of  about  120°  to  140°F.  Tobacco  thus  treated  is 
free  from  the  pest  until  reinfested.  If  the  egg  is  not  killed  outright, 
its  hatching  is  hastened  and  the  young  larva  is  then  readily  killed. 
Eggs  normally  hatch  in  about  ten  days.  Unfortunately  if  tobacco 
is  thus  treated  it  may  become  reinfested  during  summer,  the  eggs 
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being  laid  by  stray  beetles,  if  the  tobacco  is  exposed  during  the  manu- 
facture of  cigars.  In  order  to  guard  against  this,  cigars  before  leav- 
ing the  factory  should  be  fumigated  thoroughly  in  a  small  room  with 
HON,  then  aired  and  packed.  This  would  not  cost  much  but  it 
would  practically  insure  the  manufacturer's  business. 

The  writer  knows  several  parties,  who  turn  out  cigars  that  are 
free  from  the  pest,  although  the  tobacco  was  formerly  infested.  But 
by  steaming  the  tobacco  the  pest  was  killed  and  then  the  tobacco  is 
manufactured  in  a  different  town  where  there  are  no  insects  to 
reinfest. 

If  a  single  beneficial  suggestion  has  been  given  or  if  the  paper  will 
induce  some  one  to  rid  their  house  of  the  cigarette  beetle  by  means 
of  H  C  N,  or  otherwise,  the  writer  feels  that  the  paper  has  not  been 
in  vain. 

For  a  fuUer  account  of  the  cigarette  beetle  the  reader  is  advised 
to  consult  Farmers'  Bulletin  No.  120  of  the  U.  S.  Department  of 
Agriculture. 


STUDIES  OF  THE  DEVELOPMENT  OF  EUPELMUS 
ALLYNII  FRENCH  AND  STICTONOTUS  ISOSOMATUS 
RILEY 

By  E.  O.  G.  Ki:i.LY.  Burvau  of  Entomology 

The»'  two  valuable  paraHitt^s  have  b<*on  known  to  science  and  ont«>- 
niolo^iKts  for  a)K>ut  twenty-oiplit  years.  In  1S81  and  1882.  Prof. 
G.  II.  French  n^an^d  adults  of  what  is  known  as  Eupclmus  allynii 
from  wheat  straw  and  des<»ri)H»<I  thr  in.srot  as  Isosoma  allynii.  Pro- 
fessor French  and  Dr.  C.  V.  Kiley  diseo\vn»d  that  the  insect  was 
parasitic  on  Isosoma  yramh  and  that  it  did  not  lidonif  to  the  genus 
Isosoma.  Doctor  Kiloy  dividiMl  that  the  sptn-ies  ))elori^e<l  to  the  ^enus 
Eupilmus  and  it  still  remains  Kupifmus  aUynii. 

During'  this  same  winter  of  1882,  I)<H?tor  liWvy  n'ared  and  de- 
scribed adults  of  Sticionotus  isosomatis  parasitic  on  Isosoma  fjrande. 

Doctor  Kiley.  D<K?tor  F(»rhes,  Pmfessor  French.  Professor  Webster 
and  many  other  students  of  in.stMrts  afTe<»tin«r  cereal  and  forage  crops 
have  reared  thiiie  parasites  from  the  straw;  and  consiilerable  has  been 
written  rei^ardini;  their  economic  import]inct\  hut  the  lan'al  habits 
have  not  heretofore  been  d«*scribed. 

The  females  of  th«*se  two  sp«^*ies  have  rather  lon^^  pointed  oviposi- 
tors with  which  th**y  reailily  pien^e  thi*  hard  stniw  eontainin^r  Iso^ 
soma  sp..  and  puparium  of  the  Hessian  tly.     The  fenialt>s  put  their 
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eggs  into  the  cells  of  Isosoma  larvae,  but  not  always  on  the  larva  itself ; 
and  inside  the  puparium  of  the  Hessian  fly,  but,  again,  not  into  the 
larva. 

Life  History.  During  the  early  fall  the  egg  hatches  in  three  to 
six  days,  after  deposition  the  tiny  larva  attaches  itself  to  the  host 
larva  and  sucks  its  life  blood;  they  do  not  consume  the  skin  of  the 
host.  The  larvae  reach  maturity  in  six  to  fifteen  days  and  pupate  in 
the  Isosoma  cell  within  the  straw,  and  within  the  puparium  of  the 
Hessian  fly.  The  pupae  are  naked  in  both  species.  The  pupal  period 
ranges  from  seven  to  twelve  days. 

Eupelmus  ally  nit  hibernates  in  both  the  larval  and  pupal  stages. 
Stictonotus  isosomatus  hibernates  as  pupa.  Both  species  are  found 
in  cells  of  Isosoma  sp.  and  in  pupariae  of  Hessian  fly  at  this  date 
(November  26,  1909).  There  were  two  distinct  broods  this  year  — 
one  in  early  summer,  the  other  in  fall. 

Descriptions.  The  eggs  of  the  two  species  are  quite  different; 
that  of  Eupelmus  is  whitish  in  color  and  pedicellate.  The  bulb  is 
elliptical  in  form,  about  .25  ram.  in  length  and  .12  mm.  in  width ;  the 
pedicel  is  slender,  of  uniform  diameter  and  nearly  as  long  as  the 
bulb.  The  egg  of  Stictonotus  is  whitish  in  color,  elliptical  in  form 
and  about  .3  mm.  long  and  .12  mm.  in  width. 

The  larvae  of  the  two  species,  though  quite  similar  when  viewed 
without  the  aid  of  a  magnifier,  magnified  they  present  some  striking 
diflferences.  Eupelmus  larvae  have  four  distinct  rows  of  bristles  on 
the  body,  each  segment  having  two  dorsal  and  two  ventral;  the  head 
bears  two  tiny  b^o^\^l  mandibles;  they  vary  in  size  from  2  to  4  mm. 
in  length.  Stictonotus  larviK  are  more  cylindrical,  have  no  bristles 
and  no  mandibles;  they  are  2  to  4  mm.  in  length.  Both  species  are 
yellowish  white  in  color. 

The  pupae  are  quite  different,  Eupelmus  being  black  with  light 
rings  on  the  abdomen,  while  Stictohotus  has  a  dark  thorax  and  yel- 
lowish abdomen. 

A  very  interest  in  jr  feature  of  parasitism  presented  itself  while 
these  studies  were  in  progress.  Eupelmus  allynii  larvae  were  found 
attached  to  pupje  of  Sticto)iotus  isosomatis  and  reared  to  adult;  and 
Stictonoius  isosomatis  larv'ie  were  found  attached  to  pupae  of 
Eupelmus  alhjnii  and  reared  to  adult.  Parasitic  larvae  were  foimd 
attached  to  parasitic  lar\^ae  whose  identity  could  not  be  determined 
because  of  inutilation  or  because  of  the  desire  of  the  writer  to  rear 
the  seeondary  ])arasite.  However,  both  species  were  reared  from 
these  larviv,  the  host  not  being  determined.  In  several  instances  ter- 
tiary parasites  were  found  but  failed  to  mature. 
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Some  undetermined  secondary  parasites  were  reared  from  the  larve 
of  both  Eupelmus  and  Stictonotus, 

The  writer  is  indebted  to  Mr.  T.  H.  Parks,  agent  and  expert,  in 
the  Bureau  of  Entomology,  for  his  kind  assistance  in  collecting  and 
rearing  these  parasites. 


COLLEMBOLA  AS  INJURIOUS  INSECTS 

By  Walter  E.  Collinoe,  M.  Sc,  F.  L.  S.,  F.  E.  S.,  BerkhamMted,  England 

In  a  communication  read  at  the  Oxford  Meeting  of  the  Associa- 
tion of  Economic  Biologists^  I  drew  attention  to  the  part  that  various 
species  of  CoUembola  play  as  injurious  insects  and  instanced  many 
cases  reported  by  Carpenter,'  Curtis,'  Ormerod,*  Murray,*  Guthrie,* 
myself,^  and  others,  where  they  were  the  direct  cause  of  damage  to 
roota  and  seeds  of  healthy  plants,  and  I  incidentally  pointed  out,  in 
referring  to  the  nature  of  the  injury,  that  they  also  play  an  important 
part  in  exposing  different  plants  to  the  attacks  of  fungi  by  the  injury 
they  cause  in  wounding  their  surfaces. 

Since  then  two  facts  have  come  to  light  which  have  an  important 
bearing  upon  the  subject. 

The  experiment  I  made  I  described  as  follows: 

**Durinp:  the  past  twelve*  months  very  careful  observations  have 
been  made  upon  a  series  of  common  specii^s  which  have  fully  estab- 
lished the  fact  that  to  orchards,  numerous  bulbs,  beans  and  peas,  the 
CoUembola  are  distinctly  injurious. 

**The  method  adopted  has  been  as  follows: 

*' Shallow  boxes,  containing  about  four  inches  of  moist  soil,  have 
been  used,  and  into  these  perfectly  healthy  bulbs  and  beans  have  been 
place<l.  Into  each  box  examples  of  different  species  of  CoUembola 
have  been  placed.  The  tops  of  tht*  boxes  in  some  cases  were  covered 
with  a  sheet  of  glass,  and  in  others  with  a  piece  of  wood. 

'*  After  the  experiments  were  completed  the  soil  and  diseased  bulbs 
wen*  eanfully  examined,  and  apart  from  fun^;i  no  other  pi^ts  were 

•  Jouni.  P^nnomlf  Biol..  19oy.  Vol.  IV.  p.  s:\-st]. 
M*ro<\  Ahj«m-.   E<h»ii.  Biol..   1905.  Vol.   I.  p.   14. 

*  Farm  IiiM*<ts.  p.  432. 

•Rpt.  OI)H.  IiiJ.  IiiH«*<t8  fur  1904.  p.  IIM. 
'  Economic  Entomology.  Apt<Ta.  p.  4n4. 
•The  CollcmlMjln  of  Mlnne»MitH.  19(i:J.  p.  4. 
'   Rpt.  on  InJ.  InstHtii  for  19o5.  p.  10.- 
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found,   but   in   all   cases  the   CoUembola   had   inceased   largely  in 
numbers. ' ' 

At  the  time  it  did  not  occur  to  me  to  inquire  **  where  did  the  fungi 
come  from?'*  But  since  then  this  same  soil  has  in  part  been  used 
to  pot  bulbs  in  and  the  remainder  was  thrown  onto  the  garden.  In 
the  -pots  and  in  the  garden  where  this  soil  was  placed  there  is  now 
arising  an  abundant  crop  of  different  fungi. 

As  none  of  the  fungi  have  previously  been  noticed  in  the  garden 
and  do  not  now  occur,  excepting  in  this  restricted  patch  and  in  the 
pots,  I  think  I  am  justified  in  concluding  that  the  spores  were 
originally  introduced  by  the  CoUembola. 

Doctor  Buller^  in  his  recent  work  states:  **The  gills  of  expanded 
fruit  bodies  are  frequently  visited,  not  only  by  Fungus  Qnats,  but 
also  by  Springtails  (CoUembola)  .  .  .  Some  fruit  bodies  of  Poly- 
porus  squdmostLS,  which  were  growing  on  a  log  and  had  not  yet  become 
fully  expanded,  were  infested  with  small  black  CoUembola.  There 
were  as  many  as  fifty  to  the  square  inch,  and  each  one  occupied  a 
hymenial  tube  which  was  just  wide  enough  to  hold  it.  The  Spring- 
tails  (genus  Achorutes),  infesting  Stropharia  semiglobaia,  and  some 
other  species  of  Agaricineae,  were  found  to  contain  spores  in  the  mid- 
gut,'' and  it  is  well  known  to  students  of  this  interesting  order  that 
large  numbers  are  found  in  such  habitats.  Hence  these  minute 
insects,  quite  apart  from  their  own  depredations,  may  prove  a  source 
by  which  various  plant  diseases  may  be  introduced  by  spores  which 
they  carry  u^on  their  bodies.  This  I  have  proved  to  be  actually  so 
by  washing  various  species  in  water  and  then  examining  the  liquid, 
after  the  removal  of  the  insects,  in  such  case  spores  of  fungi  were 
particularly  numerous. 


SOME  NOTES  UPON  THE  LIFE  HISTORY  AND  HABITS 

OF  THE  SORGHUM  MIDGE 

{Contarinia  [Diplosis]  sorghicola  Coq.) 

By  W.  Haki'kk  Dean.  Agent  and  Expert,  Cereal  ojid  Foiage  Insect  Investiga- 

tums,  U.  S.  Bureau  Entomology 

Contarinia  sorghicola  Coq.  occurs  practically  throughout  the 
sorirhum  produeinpr  sections  of  the  United  States  east  of  the  100th 
meridian.  West  of  this  line  it  is  not  known  to  occur  at  this  writing. 
This  spoeies  infests  the  seed  of  the  many  varieties  of  Sweet  Sorghum, 


•  Researches  on  Fungi,  London,  1909,  p.  20. 
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KafiSr  Corn,  Broom  Com,  Milo  Maize  and  Johnson  Grass  {Sorghum 
halapcTise). 

In  one  instailce  the  writer  induced  this  midge  to  oviposit  within  the 
seed  of  the  common  Fox  tail  ^rass  (Setaria  glauca),  although  the 
latter  had  not  been  listed  among  the  hosts  of  C  sorghicola  Co<|. 

The  females  oviposit  within  the  seed  glumes,  placing  the  eggs  close 
to  the  ovar>'.  The  newly  hatched  larvae  absorb  the  plant  juices  from 
the  ovar>'  and  remain  close  against  the  latter  until  they  have  com- 
pleted their  growth  and  transformed  into  pupae.  The  pupae  work 
their  way  upwards  from  the  ovar>'  until  the  apex  of  the  seed  is 
reached.  There  they  remain  until  the  adult  is  ready  to  emerire.  At 
that  time  the  pupa'  work  their  way  still  farther  up  until  about  two- 
thirds  of  tht»ir  length  projects  from  the  apex  of  the  seed.  In  this 
position  the  adult  liberates  itself,  leaving  the  cast  pupal  skin  attached 
to  the  spikelet. 

The  larva;  are  not  eannabalistic;  often  as  many  as  six  in  different 
stages  of  growth  are  found  within  a  single  seed  while  the  writer  has 
frequently  removed  eggs,  lar\'a*  and  pupa»  from  one  seed. 

The  Sorghum  Midge  is  most  thorough  in  its  destniction  of  a  crop 
of  seed.  In  Midge  infested  sections  rarely  less  than  90%  of  the 
growing  seed  are  infested  during  the  height  of  the  season.  The  first 
and  last  heads  are  the  ones  least  infested. 

CopulatitMi  takes  place  immediately  after  emergence  of  the  adult, 
the  males  hovering  about  the  s(»rghun)  heads  and  seizing  the  females 
as  fast  as  the  latter  leave  the  pupal  skin  — i>ften  before  their  wings 
have  dried  suftieiently  for  flight. 

Immediately  after  copulation  and  when  the  wintrs  are  sufficiently 
dry  for  flight  the  f(*males  begin  ovipo.siting.  This  is  continued  ener- 
gt»tieally  until  the  (|U(»ta  of  eggs  has  be<*n  deposited. 

The  iiuw  re<|uinHl  for  development  fnnn  ei;g  to  imago  varies  con- 
siderably and  is  largely  eontmllrd  by  pri*vailiii^r  temp«*rature  and 
humidity.  In  the  low  eoniitry  of  southern  Louisiana  the  time  was 
much  louL'er  than  in  south  efiitral  Texas  wlh*n*  the  heat  is  «*xtreme 
and  humidity  very  low. 

Th<*  parasite.  Apn^stoi  ( tus  tltplosi4!is  Crawford,  is  the  pn*doininant 
MidL't'  parasite  in  Louisiana.  Duriiiir  thr  huininer  of  \[H)H  this  para- 
sit«*  was  su<MM»ssfully  introduerd  into  th«*  lifbls  anaind  San  Antonio, 
Texas,  by  l*rof.  K.  M.  Wi-bstrr  thn»UL'h  tin*  einiprration  n(  Prof. 
Wihnon  .\«*w<*ll  of  th«*  L<»uisiana  ('n»p  INst  Coniiiiission. 

T*  trnstii  hus  sp.  Craw,  has  beni  bretl  from  .Midv:«'  inf»*sted  sorghum 
Rt*<»<i  by  th«-  writer  aloiitr  with  thi*  parasit*-  Aprostott  tus  diplosuiis 
Cniw. 
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The  Argentine  Ant  (Iridomyrmex  humilis  Mayr)  ranks  first  among 
the  Louisiana  predaceous  enemies  of  the  Midge.  This  ant  has  not 
been  found  by  the  writer  in  Texas.  The  Argentine  Ant  in  Louisiana 
attacks  the  Midge  when  the  latter  is  in  the  pupa  projecting  from  the 
apex  of  the  seed  just  prior  to  the  emergence  of  the  adult.  Li  this 
position  it  falls  a  ready  prey  to  this  enemy  which  seizes  the  pupa 
between  its  mandibles  and  draws  it  from  the  seed. 

In  Louisiana  and  also  in  Texas  the  writer  has  observed  the  fly, 
Psilopodinus  flaviceps  Aldrich,  capture  the  adult  midge  when  the 
latter  is  crawling  over  a  seed  head  preparatory  to  ovipositing. 

Several  species  of  Odonata  have  been  observed  by  the  writer  evi- 
dently capturing  adults  of  the  midge  as  the  latter  swarm  about  the 
seed  heads  although  actual  dissection  of  the  stomachs  of  these  flies 
has  not  been  made  in  order  to  settle  this  point  definitely. 


SOME  INSECTICIDE  TESTS  FOR  THE  DESTRUCTION  OF 

APHIDIDAE  AND  THEIR  EGGS 

By  C.  P.  Gillette,  Ft,  Collins,  CoU 

For  some  years  past  I  have  been  making  comparative  tests  of  dif- 
ferent insecticides  for  the  destruction  of  plant  lice  {Aphtdidce)  and 
their  eggs.  The  object  of  this  paper  is  to  announce  a  summary  of 
the  more  important  results  only.  I  shall  not  even  take  time  or  space 
to  refer  to  the  work  that  others  have  done  along  the  same  lines. 

The  more  important  substances  used  have  been  emulsions,  soaps, 
lime-sulfur  preparations,  and  tobacco  extracts  in  which  nicotine  is 
supposed  to  be  the  only  active  agent. 

For  the  Destruction  of  Eggs 

Kerosene  emulsion  was  used  in  35  different  tests.  In  8  of  these 
no  eggs  were  found  hatched.  Of  the  27  applications  which  did  not 
fully  prevent  hatching,  19  were  above  16%  oil,  8  were  above  33% 
oil,  and  2  were  50%  oil.  With  less  than  25%  oil  in  the  emulsion  the 
eggs  seemed  to  hatch  as  well  as  those  untreated.  Eggs  of  4  species, 
Aphis  pomi,  A.  viburnicola,  Chaitophorus  negundinis  and  Melano- 
jcanth(rium  smifhice,  were  used. 

Scalecide  was  used  in  proportions  varying  between  5  per  cent  and 
25  per  cent.  Eggs  hatched  from  20  out  of  22  treatments  and  from  all 
strenjrths. 

Thompson's  Soluble  Oil    was  used  in  14  tests  and  in  strengths 
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varying  between  5  per  cent  and  20  per  cent      Some  of  the  eggs 
hatched  from  all  strengths  used. 

The  conclusion  reached  was  that  none  of  these  oils  can  be  depended 
upon  to  kill  eggs  of  plant  lice,  though  the  lice  that  hatch  upon  twigs 
treated  with  the  higher  strengths  very  largely  die  from  contact  with 
the  oily  surfaces  after  hatching. 

With  these  miscible  oils,  eggs  of  the  same  species  were  employed  as 
in  the  kerosene  emulsion  experiments. 

Soaps — ^Bowker's  Tree  Soap  and  Good's  Whale-Oil  Soap  were  used 
for  77  different  treatments  in  strengths  varying  from  2  pounds  to 
1  gallon  of  water  down  to  1  pound  in  6  gallons.  None  of  the  eggs  of 
A.  pcmi,  A,  comifoluB,  Ch,  negundinii  or  Mel.  smitkia,  which  were 
treated  with  2  pounds  to  1  gallon,  hatched.  Eggs  of  the  same  species, 
and  also  of  A.  vibumicola  hatched  poorly  when  treated  with  a  prep- 
aration of  1  pound  to  1  gallon.  Weaker  dilutions  seemed  entirely 
valueless. 

Lime  Sulfur  Mixture  made  by  the  15-15-45  formula  was  also 
used  against  eggs  of  all  the  lice  above  mentioned  and  also  those  of 
Myzus  elaagni.  In  this  strength  the  lime-sulfur  was  a  mariced  deter- 
rent to  hatching  but  all  species  hatched  to  some  extent  and  some 
rather  fret»ly.  Weaker  applications  had  little  effect.  Over  70  appli- 
-cations  wen*  made.  Where  strong  lime-sulfur  applications  an*  made, 
many  lice  die  from  contact  with  the  lime-sulfur  while  ntni^Mflini?  to 
extricate  themselves  from  the  e^  shell  and  others  die  after  leaving 
the  shell  and  before  taking  food. 

I  mi^ht  add  that  e^p*  of  Hryobia  pratcnsis  hatehed  fn»ely  after 
thoruu^h  tn*atnient  with  the  ir>-l;V4r>  Htn*n^h  of  this  mixtiin*. 

Rex  Lime-sulfur  was  also  umhI  many  tinieH  in  one-fourth,  one. 
sixttu  one-ninth,  and  one-twelfth  full  stren^h  and  with  n<»  lietter 
results  than  were  obtained  with  the  home-made  pnxluet  just  nit*n- 
tioned. 

Tobacco  Extracts 

Black  Leaf  Extract  was  umhI  twice  in  one-twentieth  stn^ntrth  and 
no  e^rjrs  hatehcnl.    It  was  uwd  8  tim<»s  in  one-thirtieth  stren^rth  and  no- 
epps  hatehed.     Seven  applieations  wen*  macle  in  one-fortieth  Ktrt*ntrth 
and  in  .*>  ea«*s  none  hatched,  but  in  the  2  others  a  ver>'  few  hatehed. 
Weaker  dilutions  did  little  giNNl. 

Nikoteen  was  us4*d  2^)  timi*s  in  stn^niftlis  varyinir  hft\ve«>n  1  in  100 
an<l  1  in  ;VK)  parts  and  in  only  3  eaws  did  any  liee  hateh  and  th(*so 
wen*  all  Myzus  lUtayni.  The  ejrpj  of  this  speeies  wen*  th**  nn»st 
n*sifttant  (»f  any  used  in  the  various  tests. 
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Sulphate  of  Nicotine  was  used  54  times  in  strengths  varying  be- 
tween 1  in  50  and  1  in  500  and  in  no  instance  did  an  egg  hatch.  The 
species  used  were  A,  pomi,  A.  cornifolicB,  A.  vibumicola,  Ch.  negundi- 
nis,  Mel.  smithicB,  and  My.  elaagni.  The  last  named  species  was  not 
treated  with  dilutions  below  1  to  150.  Eight  applications  of  1  to  750  . 
resulted  in  a  few  hatching  in  one  instance  only.  In  weaker  dilutions 
the  number  hatching  gradually  increased. 

Nico-Fume  was  used  in  55  applications  in  which  the  dilutions 
varied  between  1  in  50  and  1  in  1,000  and  in  no  case  did  a  single  ^gg 
hatch.  In  1  to  1,200  some  hatched ;  in  1  to  1,500  more  hatched,  and  in 
1  to  1,800  still  more. 

I  hardly  dare  give  out  these  results  with  the  tobacco  preparations; 
they  are  too  good.  I  shall  not  fully  believe  them  myself  until  I  have 
tested  them  out  another  year  with  similar  results. 

All  the  applications  that  I  am  reporting  were  made  in  an  insectary 
and  the  eggs,  were  treated  by  dipping  the  twigs  bearing  them  3  or  4 
times  in  quick  succession  into  the  various  insecticides  and  then  setting 
the  twigs  in  moist  earth  in  the  insectary  to  be  under  observation  until 
the  lice  hatched  or  until  all  hope  of  hatching  was  past. 

Results  With  the  Lice 

Time  will  not  permit  me  to  go  into  this  part  of  the  work  except  to 
state  that,  in  a  general  way,  the  results  with  the  nicotine  preparations 
run  parallel  with  those  above  given.  Black  Leaf  killed  most  lice  well, 
down  to  a  1  per  cent  dilution  and  Sulphate  of  Nicotine  and  Nico- 
Pume  killed  most  lice,  well  down  to  1  part  in  1,000,  Nico-Pume  having 
somewhat  the  advantage  over  the  Sulphate  in  results. 

In  closing  I  would  like  to  call  attention  to  the  fact  that  there  is  a 
great  difference  in  different  species  of  the  Aphididse  as  to  their  power 
to  resist  the  action  of  contact  insecticides.  The  eggs  of  Chmtophorus 
negundinis  were  more  easily  killed  than  those  of  any  other  species 
that  I  have  worked  with  while  the  eggs  of  Myzus  elcM^gni  were  the 
most  difficult  to  destroy.  I  have  found  a  thorough  application  of  either 
Sulphate  of  Nicotine  or  Nico-Pume  in  the  proportion  of  1-1,000  to 
either  Aphis  pomi  or  Schizoneura  lanigera  will  kill  100  per  cent  of 
those  actually  treated,  while  a  similar  treatment  of  the  black  chrysan- 
themum louse,  Macrosiphum  sayiborm,  will  not  kill  one.  Even  1 
part  in  100  is  hardly  strong  enough  to  kill  the  latter  species  well,  and 
1  part  in  200  is  very  inefficient,  if  used  in  the  usual  manner. 

I  find,  however,  by  adding  a  small  amount  of  soap,  1  pound  to  50 
gallons,  the  efficiency  of  these  tobacco  extracts  is  greatly  increased. 
7 
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In  case  of  M.  sanborni,  for  example,  I  found  the  addition  of  soap 
enabled  either  Sulphate  of  Nicotine  or  Nico-Pume  to  kill  well  douTi  to 
1  part  in  800  or  even  1,000  of  water.  The  action  of  the  soap  seems  to 
be  merely  to  cause  the  fluids  to  wet  and  spread  out  upon  the  surface 
of  the  bodies  of  the  lice  instead  of  accumulating  in  drops  and  run- 
ning off. 

INSECT  NOTES  FROM  NEW  HAMPSHIRE  FOR  1909 

By  E.  DwiGUT  Sandebson,  Durham,  N.  H. 

Insect  life  was  unusually  abundant  and  injurious  in  New  Hamp- 
shire in  1909. 

Aphids  were  unusually  common  during  the  late  spring  and  early 
summer.  Aphis  pomi  did  much  more  injury  than  usual,  especially  to 
young  apple  trees  and  there  were  numerous  complaints  of  its  work. 
Aphis  sctaria  was  common  on  cherry  and  plum  thruout  the  state,  curl- 
ing the  foliage  very  badly. 

The  pear  leaf  blister  mite  {Eriophyes  pyri)  has  been  common  on 
pear  for  many  years  but  has  never  been  reporte<l  as  a  pwt  of  apple 
until  the  past  season  in  which  we  have  received  several  reports  from 
different  parts  of  the  state.  It  is  interesting  that  New  York  State 
seems  to  .set  the  style  in  insect  pests  as  well  as  in  othrr  matters  and 
that  the  neighboring  states  soon  have  the  same  troul)les.  The  only 
explanation  of  the  appearance  of  this  mite  in  its  new  nMe  as  an  apple 
pest  is  that  suggest<'d  by  Proft*H8or  Parrott  to  me  which  may  he  due 
to  dry  .seasons,  of  which  w«'  have  had  thn»e  in  New  Hampshire. 

Tlie  apple  leaf  hopper  (Ktnpoasca  malt  LeM.)  has  been  riMiiarkably 
abundant  and  has  eaus<Hl  a  speckling  of  the  apple  foliage  by  a  siM'nnng 
destruetion  of  the  ehloniphyl  sap.  I  have  not  Ix^en  able  to  i>hs«TV(» 
any  particular  injur>'  to  old  tn*<»s  altho  the  numbers  of  ins<*cts  have 
caused  <nir  fruit  grt»wers  some  alarm. 

The  spittle  inst*et  on  pine  ( Aphrophora  jHMralltla)  was  v«'ry  abun- 
dant, as  in  1908.  but  we  have  bt^en  unable  to  relate  its  work  in  any 
way  to  the  so-calbnl  pine  blight.  Its  work  is  of  no  eeon(»niie  sJLmiti- 
canee  so  far  as  we  have  been  able  to  obs<»r\*e.  The  Fall  web  worm  and 
other  caterpillars  affect inj?  apples  in  late  summer  have  continued  to 
b<'  abundant  as  during  the  last  two  s<*asons. 

The  antlennl  maple  worm  {Ihtirorampa  guttiviHa)  devastatiMl  the 
same  territory*  as.  in  190y  and  its  injur}'  was  fully  as  .sivere.  We  had 
hardly  expeeted  to  see  severe  injury  by  it  this  year  but  in  view  (»f  the 
n»petition  of  the  outbreak  this  year  we  can  w»e  no  rt»ason  why  it  may 
not  \w  expt^cted  to  1k»  destructive  in  1910.       The  tn»es  in  th**  worst 
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infested  area  have  now  been  stripped  of  their  foliage  two  years. 
Last  year  most  of  them  leaved  out  in  the  fall  but  this  year  I  am 
informed  that  many  of  them  have  failed  to  leaf  out  again.  Undoubt- 
edly many  have  already  been  killed  and  should  they  be  stripped  again 
immense  areas  of  hard  wood  will  undoubtedly  be  killed.  Should  this 
occur  it  would  be  the  most  serious  injury  to  forest  trees  by  a  leaf 
eating  caterpillar  of  which  we  know  in  this  country.  So  far  no  para- 
sites have  been  observed  which  are  doing  very  effective  work  against 
the  pest  but  the  ground  beetles,  particularly  Calosoma  frigida,  were 
present  in  large  numbers  and  undoubtedly  did  very  effective  work 
both  as  larvae  and  adults.  The  striped  maple  worm  {Anisota  ruhi- 
cunda)  and  the  spiny  oak  caterpillar  {Anisota  stigma)  were  again 
abundant  on  maple  and  oak  over  the  same  territory  affected  by  the 
antlered  maple  worm. 

For  the  last  two  years  the  elm  leaf  beetle  (Galerucella  luteola)  has 
been  becoming  more  abundant  in  the  cities  in  the  southeastern  part  of 
the  state.  The  present  year  many  of  the  trees  in  Newmarket,  Exeter, 
Dover,  Manchester  and  Nashua  were  entirely  stripped  of  their  foliage 
where  they  had  not  been  sprayed.  Another  season  effective  work  will 
undoubtedly  be  done  against  the  pest  by  spraying.  The  unusual 
prevalence  of  this  insect  so  far  north  can  only  be  accounted  for  by 
our  exceptionaUy  dry  summers  and  the  rather  open  winters  of  the 
last  two  years.  It  is  beyond  its  northern  range  as  previously  known 
to  us  and  we  shall  expect  to  see  it  disappear  and  only  break  out  under 
similar  climatic  conditions  in  the  future.  It  may  be  possible,  how- 
ever, as  Dr.  H.  T.  Femald  has  suggested,  that  it,  as  well  as  some  other 
insects,  will  adapt  themselves  to  a  more  northern  habitat. 

The  broMTi-tail  moth  (Euproctis  chrysorrh<Ba)  is  increasingly  abun- 
dant in  the  more  recently  infested  territory  but  altho  we  have  made 
no  careful  survey  of  its  spread,  it  seems  to  be  spreading  but  very 
slowly  toward  the  Connecticut  Valley  and  to  have  reached  its  northern 
limit  as  we  have  previously  predicted.  Practically  no  serious  injury 
is  done  by  the  insect  in  most  of  the  territory  north  of  Lake  Winnipe- 
saukee.  In  the  worst  infested  region,  as  for  instance  in  Durham, 
over  95  per  cent  of  the  caterpillars  were  killed  off  by  a  fungous 
disease  altho  there  was  hardly  a  normal  rainfall.  With  normal  rain- 
fall in  the  spring  and  late  summer  the  pest  will  undoubtedly  be  greatly 
reduced  in  numbers  in  the  future.  Spraying  with  arsenate  of  lead  to 
destroy  the  young  caterpillars  during  the  first  two  weeks  in  August 
has  been  found  exceedingly  effective  and  cheap  for  both  apple  and 
shade  trees,  both  in  our  own  work  and  in  that  of  our  fruit  growers. 

The  gipsy  moth   {Porthetria  dispar)   continues  to  spread  and  we 
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regret  to  state  that  except  for  the  work  being  done  by  the  U.  S.  De- 
partment of  Agrioultare  that  practically  nothing  is  being  done  for  iii 
oiatroL  either  by  the  enforcement  of  the  law  or  by  the  edaoatim  of 
the  people.  The  outlook  for  any  poenble  oontrol  of  the  gipay  moth 
in  BOathem  New  Hanipahire  i«  exceedingly  dai^  and  we  are  inclined 
to  the  belief  that  the  only  reaolt  poaiible  ia  a  very  general  and  wide- 
apread  de8trueti<»i  of  the  timber  in  aonthem  New  Hampahire,  partien- 
laiiy  the  white  pine,  upon  seeing  whieh  the  people  will  probably  awake 
to  the  necessity  of  handling  such  problems  in  a  tluiro  going  and 
Boientifie  manner.  The  boll  weevil  has  been  a  great  blessing  to  Texas. 
We  have  already  seen  a  considerable  benefit  from  the  brown-tail  moth 
in  New  Hampshire  in  ctKnpelling  the  care  of  neglected  orchards  and 
the  destruction  of  scattering  trees.  It  is  quite  probable  that  the 
gipsy  moth  may  be  the  means  of  arousing  an  appreciation  of  the 
value  of  our  timber  and  shade  trees  and  the  rational  growth  and 
care  of  farm  woodlota. 


INSECTS  NOTABLY  INJURIOUS  IN  LOUISIANA  DURING 
1808  AND  1808 

Br  Abthus  H.  RoHExnxo.  Baton  Rottif,  La. 
This  article  ie  prepared  as  a  sort  of  continuation  of  the  article  by 
Mr.  Wilmon  Newell  and  the  author,  published  in  Volume  1  of  the 
Joumul  of  Economic  Kntomoloto'.'  We  realize  that  a  paper  of  thia 
nature  is  not  uf  particular  intervst  at  a  meeting  uf  this  kind,  nor  does 
it  require  a  great  amount  uf  scientific  acumen  (o  prepare  such  an 
article;  however,  we  think  that  the  value  of  such  papers  fur  reference 
use  juHtifies  their  presentation  here. 

Cotton  Insects 

I'ractieally  the  entin>  cotton  area  of  IiOuiMma,  emItraoinK  some 
34.0ll()  Hi(UHre  mileK.  iK  iiciw  itifexted  with  the  l)nll-w<-i>vil.  Antkono- 
niiui  ijrantUs  It<ih.  As  a  reKult.  the  cotton  aen-nK<-  nf  the  Htale  has 
been  niucli  reduced,  an<t  this  Reaitntt  Ix>uiKinna  lins  made  the  shortest 
crop  in  all  of  her  history  —  about  273.000  linleN,  sKiiinst  !>17,000  in 
1908,  filO,724  in  1907.  and  7)i9.222  in  190*;. 

The  boll-worm.  Ilrliothu  obmtlrfa  Fah..  has  lieen.  ns  uniisl.  pres- 
ent in  all  parts  of  the  stale,  but  han  ni>t  been  pHrtiuulnrly  M*%-ere 
durine  the  past  two  years. 

r  Iniihiriant  liijurlnu"  1ii8t'i-t'>  uf  l^niiHlann.** 


April,  *10]  R08BNFBLD:     LOUISIANA    INSECTS  218 

Neither  the  cotton  caterpillar^  Alabama  argiUacea  Hiibn.,  nor 
the  square-borer,  Uranotes  meUntLs  Hiibn.,  have  made  their  pres- 
ence particularly  felt  during  the  past  two  years,  but  the  past  spring 
the  cotton  aphis,  Aphis  gossypii  Glov.,  was  very  abundant,  and 
badly  injured  the  stand  of  cotton  in  many  cases.  This  was  undoubt- 
edly due  to  the  cold  April.  The  cotton  aphis  is  always  a  serious  pest 
in  cold,  wet  springs. 

The  cowpea  pod-weevil,  Chalcodermus  aneus  Boh.,  seems  to  be 
decidedly  on  the  increase,  judging  from  the  large  number  of  reports 
and  specimens  we  have  received  during  the  past  two  springs.  Early 
in  the  season,  while  the  pod-weevils  are  waiting  for  cowpeas,  they 
heavily  infest  the  cotton,  and  often  materially  injure  the  stands  by 
puncturing  the  leaf  and  terminal  stems  of  the  plants. 

The  garden  web-worm,  Loxostege  similalis  Guen.,  the  differential 
locust,  Melanoplus  di/ferentialis  Thos.,  and  the  leaf-footed  plant  bug, 
Leptoglossus  phyllopus  Linn.,  have  caused  little  trouble. 

Sugar  Cane  Insects 

The  two  principal  cane  insects,  the  cane  borer,  Diatrcea  saccharalis 
Fab.,  and  the  **pou-a-poussiere,''  Fseudococcus  calceolaricB  Mask., 
have  been  about  normally  abundant,  although  we  have  found  that  the 
infested  territory  is  larger  than  we  knew  of  in  1907,  in  the  case  of 
both  insects.  The  Bureau  of  Entomology-  has  taken  up  a  study  of 
sugar  cane  and  rice  insects,  in  cooperation  with  the  Louisiana  State 
Crop  Pest  Commission,  also  a  study  of  the  Argentine  ant,  which  is 
supposed  to  be  the  principal  means  of  transportation  of  the  **pou- 
&-poussiere. ' ' 

Insects  Injurious  to  Cereal  and  Forage  Crops 

None  of  our  principal  corn  insects,  the  boll-worm,  the  cane  borer, 
or  the  Southern  com  root-worm,  Diabrotica  duodecimpunctata  Oliv., 
have  been  more  than  usually  abundant  on  com. 

The  rice  maggot,  Lissorhoptrus  simplex,  Say,  did  a  great  deal 
of  damage  the  past  spring.  Thousands  of  specimens  were  sent  into 
the  Commission,  which  had  flown  to  lights. 

The  sugar-cane  beetle,  Ligyrus  rugiceps  Lee,  was  not  reported 
as  unduly  numerous,  but  the  author  noticed  vast  numbers  of  them  at 
Crowley,  La.,  in  the  heart  of  the  rice-belt,  attracted  to  the  lights  of 
the  city.  Thousands  of  them  were  lying  upon  the  walks  under  each 
electric  light,  and  they  were  flying  into  houses  and  stores  in  great 
abundance. 
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The  fall  army  worm.  Laphygma  frugipenia  Sm.  &  Abb.,  was 
seriously  abuodant  in  some  sections,  particular  injur}'  bein^  d<ma 
to  young  rice.  The  author  saw  one  lO-acr^  com  field  sear  Hammond, 
La.,  made  as  bare  io  a  few  days  as  if  there  had  been  do  crop  on  the 
land  whatsoever. 

The  destructive  pea  aphis,  Sectarophora  pisi  Kalt..  and  the  onion 
thrips,  Thrips  tabaci  Lind.,  did  considerable  damage  in  St.  Bernard 
Parish,  the  extreme  southeastern  parinh  of  the  Htati*.  though  the  dam- 
age was  not  as  serious  by  either  species  as  in  1907. 

Truck  Crop  Insects 

A  few  specimens  of  the  Colorado  iHttato-beetle.  Lcptinolarta  decern- 
lineata  Say,  have  been  received  at  the  office  of  the  CominissioD,  but 
this  insect  is  usually  conspicuous  by  its  absence. 

The  sweet  potato  borer,  Cylas  formicarius  Fab.,  has  Iwen,  as  usual, 
quite  common  in  South  Louisiana,  and  the  ever-present  Harlequin 
cabbage-bug,  Murganiia  hittriOHica  Ilahn.,  has  been  heard  from  only 
oceasioDally. 

The  im])nrtt'd  cablwge  worm,  I'onlia  rapa  Sch.,  has  been  more 
numerous  the  past  fall  than  in  many  years.  On  account  of  decreased 
piittDU  acn'ngc.  cimsiderable  tnirk  has  been  planted  in  some  sections 
of  Louisiana,  and  a  large  amount  of  fall  cabbage  was  this  year  grown. 
Most  of  the  cnbbngt'  growent  are  vi-t  iiiifainilinr  with  the  insects 
tittaeking  this  I'mp,  and.  as  a  ri>sult.  the  im]H>r1ed  eiibbage  worm  did 
iin  unumially  large  amount  of  damage. 

The  pH.tt  fall.  also,  was  notable  for  its  tremendous  number  of  bean 
li-af-bi'i'llf.  f'rraltima  Irifunata  Fitrst.  Cowpeas  and  all  sorts  ol 
beans  were  badly  ridclli-d.  and  applii-atinns  of  arsi-niili'  of  lead  seemed 
to  hnvi-  little  I'fTe.-t. 

Thi-  siripi-d  eurnmber  bf<*tli'.  Diabrotica  vittata  Kab.,  was  anolhct 
coiiinion  insfi't  whieh  wa«  unusually  numerous  the  past  season. 

The  Hipiash  lady  liti-tlc.  Epilathna  borialU.  Fab.,  is  always  found 
in  Mimll  numbers,  scadt-ntl  over  the  slati-. 

Insects  Injurious  to  Stored  Products 

Th<-  iiis-1-ts  ill  stiiri'd  fiKHl-NtiifTs.  cti-..  in  l.<»uisianH.  are  legion 
Aniciiii:  iln-  ('•iiiiiiiiiiii-Kt  iiri-  the  ilruir-ston-  bei-tlc.  Sit-xlr- pa  panicre 
l.itiii  .  tilt'  siiw-tiHithed  grain- beetle.  Silranus  sunnamnisin  Linn.,  the 
rust  r.-.|  tli.iir  lM-.-tle.  Trih.Jium  f,rr»,ii,„,n„  Kal.,.  III.-  .a.l.-lle.  7*.  «f  - 
hiiuoh -^  miiiiriltiniiii  Linn.,  tin-  ilunretti-  bei-Ile.  I.ii^ii,<h  ima  lisla- 
film  l>iirt.\.  till-  rii-e  wi-evi!.  t'liUiuiiri}  urinti   1,..  tile  gr.iMiiry  woevil, 
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Calandra  granaria  Linn.,  Alphitobius  diaperinus  Panz.,  Bhizopertha 
pusilla  Fab.  and  others. 

Our  three  most  common  cockroaches  are  the  American  cockroach, 
Periplaiieta  americana  Linn.,  a  closely  related  species,  P.  brunnea 
Burm.,  and  the  cosmopolitan  croton  bug,  Blaiella  germanica  Linn. 

Insects  Affecting  Deciduous  Fruits 

The  same  Coccids  as  were  noted  in  the  article  by  Newell  and  Rosen- 
feld,  mentioned  above,  have  been  noticed  during  the  past  two  years, 
and  none  have  increased  to  an  alarming  extent.  The  San  Jose  scale, 
Aspidiotus  perniciosus  Comst.,  has  been  held  well  in  check  in  the 
nurseries  in  which  it  occurs,  and  we  have  not  been  able  to  locate  any 
newly  infested  districts  for  the  West  Indian  peach  scale,  Aulacaspis 
pentagona  Targ. 

In  September  last,  Mr.  C.  W.  Flynn,  while  inspecting  nurseries  in 
New  Orleans,  sent  in  some  Coccids  on  young  fig  trees  from  China, 
said  by  the  nurseryman  to  have  been  brought  to  him  by  a  sea-captain. 
Doctor  Howard  identified  these  scale  insects  as  Asterolecanuim  pus- 
tulans  Ckll.  Mrs.  Femald,  in  her  catalogue,  gives  as  the  habitat  of 
this  insect,  Jamaica,  Porto  Rico,  Antigua,  Brazil,  Br.  Guiana,  Gre- 
nada, Monserrat,  Mexico  and  Florida.  As  this  is  a  new  insect  to  us 
in  Louisiana,  we  had  the  nurseryman  destroy  the  few  fig  trees  infested. 

The  peach-borer,  Sanninoidea  exitiosa  Say,  and  the  plum-curculio, 
Conotrachelus  nenuphar  Herbst,  have  been  about  normally  abundant, 
but  the  shot-hole  borer,  Scolyius  rugulosus  Ratz.,  has  done  more  than 
its  usual  damage,  especially  to  peach,  this  being  doubtless  due  to  the 
fact  that  a  late  freeze  last  spring  materially  weakened  a  number  of 
peach  trees  which  were  pretty  well  advanced. 

The  woolly  apple  aphis,  Schizoneura  lanigera  Hausm.,  and  the  ap- 
ple-tree tent  caterpillar,  Malacosoma  americana  Fab.,  have  been  very 
little  in  evidence  of  late.  This  is  also  true  of  the  American  procris, 
Harrisina  americana  Guer. 

An  insect  which  we  did  not  before  know  to  occur  in  the  state  is 
the  strawberry  root  louse,  Aphis  forbesi  Weed.  In  April,  1908,  a 
few  specimens  were  sent  in,  and  an  investigation  by  the  writer  re- 
vealed the  fact  that  it  was  very  common  all  over  Tangipahoa  Parish, 
our  principal  strawberry  section.  During  the  past  spring  this  insect 
was  also  found  by  the  writer  at  Baton  Rouge. 

The  destructive  mealy-bug,  Pseudococcus  citri,  Risso,  is  commonly 
abundant  on  figs,  Japanese  persimmons,  and  oranges. 
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Citrus  Fruit  Iniectt 


On  the  orange  insects  there  need  be  no  especial  comment  except  in 
the  case  of  the  white  fly,  Aleyrodes  ciiri  B.  &  H.  This  insect  has 
again  gained  a  foothold  in  Plaquemines  Parish,  the  principal  orange- 
growing  section  of  the  State,  and  this  season  has  done  considerable 
damage.  Eflforts  are  being  made  to  hold  this  insect  in  check  by  means 
of  the  various  fungus  enemies  which  have  given  good  results  in 
Florida,  and  with  fair  results.  The  white  fly  was  formerly  very 
abundant  in  the  orange  groves  of  Plaquemines  Parish,  but  was  prac- 
tically eradicated  there  by  the  destructive  freeze  of  February,  1899, 
which  killed  most  of  the  orange  trees  in  Louisiana  and  Florida. 

Insects  Injurious  to  Pecans 

The  walnut  caterpillar,  Daiana  inicgerrima  O.  &  R.,  has  dune  con- 
siderable damage  to  pecan  foliage,  while  the  fall  webworm,  Uyphan^ 
tria  cunca  Dm.,  and  the  hickoiy  twig-girdlcr,  Oncidcres  cingulaia 
Say,  have  been  about  normally  abundant.  More  than  the  usual  num- 
ber of  complaints  of  attacks  of  the  pecan  huskworm,  Enarmonia 
prunivora  Fitch,  have  been  received. 

In  December,  1908,  Mr.  T.  C.  Barber  collected  a  nuiiiber  of  newly 
budded  p4H*an  branch<*8  (ring  budded)  which  showed  indications  of 
the  attack  of  boring  lan'a*.  On  invt^Kti^ration  a  nuiiil>er  of  Sosiid 
lan'ic  were  foimd,  in  one  cam*  thirty  bein^  du?  from  a  sin^xlc  limb. 
They  seemed  to  enter  through  the  wound  cau8i»d  by  the  budding  and 
to  work  upwards  from  the  bud.  This  cau8<*d  a  lan?e  swt^llin^;  at  the 
point  of  injury,  which  was  covered  with  the  borin{;:s  of  the  larva;. 
Three  infested  liuibR  were  placed  in  the  in8ectar>\  and  in  March  the 
adults  bejran  to  emerge,  something  like  fifty  Rpeciniens  (*iiu*r^in^  from 
these  three  small  pieces  of  infested  limbs  between  March  24  ami  April 
28,  1909.  Doctor  Dyar  kindly  id<*ntified  the  moth  as  Stsia  torusca 
By  Kdw. 

The  obseun;  scale,  Chrysomphalus  obscurus  Comst.,  has  lM*en  found 
abundant  on  p<'can  trees  all  over  liOuisiana.  Cecidonn/ia  vary<r 
<>.  S.  is  aJM)  abundant  in  all  partx  of  the  state,  on  wilt]  pi^^iut  as 
well  as  on  cultivated  pecan. 

Wi*  have  on  record  one  case  of  severe  injury  to  a  pecan  tree  at 
Mor^'an  City,  Jja.,  by  an  ambrosia  beetle,  identified  by  Prof.  V.  II. 
(*liitten«len.  of  the  Bureau  of  Entomology,  as  nati/pus  ainiiHtsitus 
Say. 

The  two  May  beetles.  Lachnosifnia  prunina  I^»c.,  and  L.  fusca 
Frt»h.,  which  were  ver>'  destructive  locally  in  some  wet  ions  in  north- 
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west  Louisiana  in  1905,  have  not  made  their  appearance  in  such  de- 
structive numbers  since  that  time. 

Insects  Injurious  to  Shade  and  Ornamental  Trees 

In  this  class  we  have  found  nothing  of  especial  importance,  the 
pests  mentioned  in  the  above-mentioned  article  being  present  in  about 
normal  quantity.  The  Gulf  Fritillary,  Dione  vanillcB  Linn.,  is  almost 
always  found  upon  the  passion-vine,  Passaflora  iyicarnata,  with  which 
a  number  of  the  galleries  in  various  parts  of  South  Louisiana  are 
covered,  and  the  dropping  of  the  spiny  red  and  black  ** worms"  has 
*' almost  caused"  untold  cases  of  feminine  hysterics! 

The  larvae  of  Homaledra  sabalella  Cham.,  (kindly  identified  by  Mr. 
Busck),  have  caused  considerable  injury  to  palms  in  Calcasieu  Parish, 
in  the  southwestern  part  of  the  state,  during  the  past  summer.  They 
fold  the  leaves  and  feed  inside  the  inclosure  thus  made,  skeletonizing 
the  leaves. 

Insects  Attacking  Men  and  Live  Stock 

Nothing  of  interest  has  transpired  among  these  insects  during  the 
past  two  seasons.  We  have  had  no  severe  outbreaks  of  the  buffalo 
gnat,  Simulium  pecuarum  Riley,  reported  to  us.  Tliis  insect  at  times 
appears  in  destructive  numbers,  and  the  loss  of  a  large  amount  of 
stock  always  results.  The  horn-fly,  HcBtnatobia  serrata  R.-D.,  has 
been  very  abundant  in  parts  of  the  state,  and  has  caused  considerable 
annoyance  to  farmers  in  the  infested  districts.  The  various  species 
of  Tabanus  and  Chrysops  have  been  noticed  in  about  their  usual 
numbers. 

The  chicken  mite,  Dermanysus  gaUiniw  Redi,  has  been  several  times 
sent  into  the  oflBce  with  complaints  of  injury  and  annoyance. 
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BENEFICIAL  INSECT^ 

By  A.  F.  Burgess,  Melrose  Highlands,  Mass. 

During  the  past  three  seasons  extensive  investigations  have  been 
carried  on  at  the  Oypsy  Moth  Parasite  Laboratory  at  Melrose  High- 
lands, Mass.,  in  order  to  secure  more  accurate  knowledge  of  the 
biolo^'  of  the  European  parasitic  and  predaceous  insects  that  are 
bein^  introduced  for  the  purpose  of  securing  the  natural  control  of 
the  Oypsv  and  Hrown-Tail  Moths.  Considerable  data  has  also  been 
obtained  concerninjr  native  species  which  destroy  some  of  our  common 


Occasional  contributions  from  the  Gypsy  Moth  Parasite  Lol)oratorY,  l\l. 
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insect  pests,  an  unusual  opportunity  was  offered  in  1909,  on 
count  of  the  extreme  abundance  of  the  Saddled  Prominent  (HeterO' 
campa  guitivUta)   in  Maine  and  New  Hampshire. 

For  two  years  previously  large  areas  of  deciduous  forests  in  these 
states  had  been  defoliated  by  this  insect,  and  its  unusual  abunSUmee 
and  the  noticeable  character  of  the  injury  caused  led  many  land- 
owners to  fear  that  irreparable  damage  would  result  During  the 
summer  of  1908  reports  relative  to  this  insect  were  issued  by  Mies 
Edith  M.  Patch,'  Entomologist  to  the  Maine  Agricultural  Experiment 
Station,  Prof.  E.  F.  Hitchings,  State  Entomologist  of  Maine,  and 
C  F.  Jackson*,  Assistant  Entomologist,  New  Hampshire  Agrienl* 
tural  Experiment  Station,  and  last  summer  the  outbreaks  of  the 
previous  year  were  followed  up  by  the  above  officials  and  their 
assistants. 

In  each  of  these  reports  mention  was  made  of  the  fact  that  certain 
predaceous  beetles,  particularly  Calosoma  frigidum,  were  found  in 
considerable  numbers  in  the  badly  infested  sections  and  as  this  genus 
of  beneficial  insects  is  receiving  special  study  in  connection  with  the 
Oypsy  moth  woric,  it  seemed  desirable  to  secure  as  much  data  as  possi- 
ble to  determine  whether  the  species  was  doing  any  considerable 
amount  of  good. 

Accordingly  an  arrangement  was  made  with  Prof.  K.  D.  Sanderson 
and  on  July  31  Mr.  \V.  F.  Fiske  and  the  writer  accompanied  Professor 
Sanderson  on  a  tour  of  a  part  of  the  infested  diHtriet  in  New  Hamp- 
shire. A  visit  was  made  to  several  badly  infested  hicalities  in  the 
to^-u  of  Tamworth,  in  the  foothills  of  the  White  Mountains  and  a 
colony  of  Inrvoi  of  the  European  lH*etle,  Calosoma  syvophanta  was  lib- 
erateii.  Th«»s<.»  ins<*ct8  had  been  n»ared  at  tlu»  Parasite*  IialM)rator>'  in 
Mas8achu.st*tts  and  previous  to  this  time  over  (iJXH)  had  been  lilx^ratod 
in  Gypsy  moth  infested  colonies  in  that  state.  The  eat(*rpillar  stage 
of  that  inse<rt  having  passe<l.  it  was  thought  desirable  to  liberate  this 
colony  in  New  Hampshire  when»  the  beetle  larvie  eouKl  ol)tain  suf- 
ficient fo<Kl  to  attain  full  development.  Adults  of  Calommn  fritjidHm 
wen»  eoninion  in  this  liM'ality.  where  thry  w<*re  oliservi^l  elimbing  the 
tret»8  and  ft^Mlinf;  freely  on  the  Ilftcrommpa  larvie.  .\<»  lMM»tle  larvsfi 
wrre  ol>s(Tvi*d  at  this  plaee.  Another  ImuIIv  infested  ar^a  was  visited 
in  th«*  same  town.  A  lan^e  aereace  on  1h<>  hillsi<l<'s  had  be(»n  com- 
pletely dcfnliatetl  and  many  llttt  roramim  lan'a*  wiTi*  rrawlin*:  about 
on  thf  L'n>und  an<l  the  trunks  of  th«'  tn*es  in  a  vain  s^areh  for  food. 
This  ari*a  had  been  defoliated  thi*  prrvit»us  yrar.     Many  htM*tl«'s  were 

'  HuIhMlii  N«i.  l«il.  Mtttiie  AKririilttirnl  KxiN-riiiimt  Stathm. 
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found  and  several  larvae  were  seen  on  the  ground  feeding  on  the  cater- 
pillars. A  square  yard  of  ground  was  carefully  examined  by  Mr. 
Piske  and  the  writer,  and  12  frigidum  larvae  were  found  just  beneath 
leaves  and  litter.  They  were  busily  engaged  in  feeding  on  the  cater- 
pillars that  had  crawled  under  the  forest  cover  for  the  purpose  of 
pupation. 

On  the  following  day  a  badly  infested  area  was  examined  near 
White  Horse  Mountain,  near  North  Conway,  and  although  it  was  not 
possible,  owing  to  lack  of  time,  to  make  a  thorough  survey  of  the 
defoliated  area,  very  little  search  was  required  to  discover  many  of 
the  beetles.  This  colony  was  located  on  the  side  of  the  mountain  and 
the  caterpillars  were  not  as  far  advanced  as  those  seen  at  Tamworth. 
At  one  place  on  the  edge  of  the  badly  infested  area  upwards  of  100 
beetles  were  found  busily  engaged  in  climbing  the  trees  and  feeding 
on  the  caterpillars.  Pew  Heierocampa  larvae  were  found  under  the 
leaves  and  no  beetle  larvae  were  seen. 

Mr.  C.  0.  Bailey,  Secretary  to  the  Massachusetts  State  Forester, 
informed  me  that  while  driving  at  Effingham,  New  Hampshire,  August 
1,  1909,  he  observed  large  areas  of  woodland  that  had  been  stripped 
by  Heterocampa,  At  one  place  the  trees  had  been  completely  de- 
foliated and  countless  numbers  of  the  caterpillars  were  seen  crawling 
across  the  road.  They  were  being  attacked  by  Calosoma  frigidum, 
which  species  was  present  in  large  jiumbers. 

As  few  parasitic  insects  were  observed  it  was  thought  desirable 
to  make  another  trip  later  in  the  season  in  order  to  check  up  the 
data  secured,  and  accordingly  on  August  21  Mr.  Fiske  and  Mr. 
Harry  S.  Smith  went  to  North  Conway  for  that  purpose.  After 
finishing  the  investigations  made  in  the  localities  visited  on  the 
previous  trip  Mr.  Fiske  returned,  and  Mr.  Smith  spent  several  days 
examining  other  defoliated  areas  on  Mount  Eearsarge  and  in  the 
surrounding  territory. 

A  summary  of  the  notes  made  by  Mr.  Smith,  so  far  as  they  relate 
to  Calosonia  frigidum,  has  been  very  kindly  placed  at  my  disposal, 
while  those  bearing  on  certain  parasitic  forms  will  be  used  by  him 
after  more  information  has  been  secured  next  season. 

At  the  time  of  this  visit  Heierocampa  were  nearly  all  in  the  pupal 
stage  beneath  the  leaves  and  rubbish  on  the  ground,  and  as  frigidum 
larvae  wore  present  in  considerable  quantities,  and  actively  engaged 
in  foedini^:  on  the  pupae  counts  were  made  to  determine  the  relative 
percentajre  of  pupae  destroyed.  About  a  square  yard  of  ground  was 
examined  in  each  locality,  29  sets  of  data  being  secured.  In  five  of 
these  no  frigidum  larvae  were  found  but  the  number  of  pupae  that 
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had  been  deatroyed  raii8:ed  from  60  to  100  per  cent,  the  average  beinff 
78  per  cent  by  the  beetle  lame  and  4.5  per  cent  by  all  other  enemies. 
Id  these  areas  the  treea  had  been  stripped  early  in  the  season  and 
the  beetle  larre  had  become  full  growii  and  gone  into  the  ground  to 
pupate  before  the  examination  was  made. 

In  the  remaining  24  areas  examined  frigidum  larva;  ranging  from 
newly  hatched  to  nearly  full  fed  were  found.  In  one  case  21  lama 
were  discovered  feeding  on  pupie.  At  this  time  the  number  of  pupa 
that  had  h(>en  killed  by  the  larvw  of  frigidum  varied  from  11.7  per 
cent  to  80.2  per  cent,  the  average  being  54  per  cent  of  the  total 
number  of  pupie.  Where  the  lower  percentages  were  found  a  cm- 
siderable  number  of  small  frigidum  larvae  wore  present.  The  follow- 
ing table  has  been  compiled  from  the  data  secured : 

TABLS  BHOWINI 


aUacB  ol  C.  /HgiiJtm  lUT*  (owh) 
Plral     I  8«coM        Third         Adalti 


Umi  cm*  larra  of  Jfffmrampa. 


1  f«o\kTTW  «l  Hrtwstiisv"- 
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Several  of  the  larvae  included  under  the  column  ** Diseased"  prob- 
ably died  from  exposure  to  heat. 

No  later  examination  of  this  territory  could  be  made  so  it  is  impos- 
sible to  state  from  actual  counts  the  percentage  of  pupas  that  were 
destroyed  before  the  beetle  larvae  became  full  fed. 

The  data  available  showing  the  amount  of  food  consumed  by  the 
larvae  of  frigidum  in  its  different  stages  is  far  from  complete  but 
from  such  feeding  records  as  have  been  obtained  at  the  Gypsy  Moth 
Parasite  Laboratory,  together  with  those  secured  by  the  writer  several 
years  ago  when  the  life  history  of  this  species  was  investigated,*  it 
appears  that  the  following  amount  of  food  for  each  stage  is  a  very 
conservative  estimate;  first  stage  2,  second  stage  5,  and  third  stage  7 
full  grown  gypsy  moth  larvae. 

If  the  beetle  larvae  found  continued  to  feed  until  full  grown  or 
until  the  food  supply  was  exhausted,  as  would  be  the  case  in  some  of 
the  areas  examined,  they  would  at  the  end  of  the  season  destroy,  on 
the  average  for  all  the  areas  examined,  92  per  cent  of  the  pupae 
present. 

It  is,  of  course,  impossible  to  determine  the  number  of  Heterocampa 
larvae  that  were  destroyed  by  the  beetles  and  their  larvae  but  from 
the  above  data  it  is  easy  to  see  that  the  increase  of  the  species  was 
greatly  retarded  during  the  past  season,  in  the  localities  mentioned, 
by  this  beneficial  insect. 

Calosoma  frigidum  is  found  throughout  New  England  and  is  often 
present  in  large  numbers  during  outbreaks  of  caterpillars.  There  are 
specimens  in  the  United  States  National  Museum  at  Washington, 
D.  C,  which  were  taken  in  Illinois,  Maryland  and  Michigan,  which 
indicates  that  this  insect  has  a  wide  range. 

It  is  probable  that  the  unusual  increase  of  this  species  in  the  in- 
fested district  in  New  Hampshire  is  due  largely  to  the  abundance  of 
a  satisfactory  food  supply.  A  study  of  the  reproductive  habits  of  a 
iimited  number  of  specimens,  made  by  the  writer  in  1896,  showed  that 
186  eg:^s  were  deposited,  in  one  case,  by  a  female  fed  in  captivity, 
and  observations  which  were  continued  the  following  year  led  to  the 
discovery  that  eggs  are  laid  by  some  females  for  two  successive  years. 
The  habit  of  the  Heterocampa  larvae  of  pupating  on  the  ground 
beneath  leaves  and  rubbish  makes  them  particularly  susceptible  to 
the  attack  of  the  larvae  of  this  beetle,  which  naturally  feed  in  such 
situations.  The  larvae  of  Calosoma  sycoplianta  have  been  found 
climbin":  trees,  especially  those  that  have  rough  bark,  where  they 


*  Notes  on  certain  Coleoptera  known  to  attack  the  gj'psy  moth,  44th  Annual 
Report  Mass.  State  Board  of  Agriculture,  1896,  p.  412-426. 
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fi^d  on  caterpillars  and  pupae  of  various  insects.  Frigidum  larv» 
were  not  observed  on  tree  trunks  in  the  areas  examined  in  New  Hamp- 
shire but  it  was  not  necessar>'  for  them  to  climb  as  plenty  of  food 
was  available  on  the  (rround. 

Miss  Edith  2^1.  Patch  has  found  these  larvae,  as  well  as  the  beetles, 
feeding  on  Ileterocampa  caterpillars,  on  tree  trunks,  which  shows  that 
it  is  possible  for  the  larva'  to  climb  to  secure  food  in  case  it  is  neces- 
sary to  do  so. 

The  abundance  of  Ileterocampa  next  summer  in  the  sections  exam- 
ined will,  of  course,  offer  interesting  data  on  the  value  of  Calosoma 
frigidum  in  controlling  this  insect. 

This  concludes  the  Proceedings. 

A.  P.  Burgess,  Secretary. 


Panama  Ticks.— We  uotU-e  In  Mr.  HcKiker's  HkI  of  Dec.,  1909.  p.  415,  of  ticks 
from  Piinauiu  no  mention  of  two  of  our  common  specleH.  Amblyomma  din$imii€^ 
the  common  Iguana  tl<*k  of  this  n*^on.  and  Ambly^^mma  varium,  taken  from 
Bufo  marinus,  our  common  toad;  determinations  made  by  Banks  and  Hunter. 
This  last  tick  has  been  of  some  Interest  to  us  for  It  is  prol>ably  the  inter- 
mediary host  of  FUaria  sp.,  and  also  of  a  Hemogregarlne.  S«H*tlonH  of  adult 
ticks  s)k>W(h1  undoubted  development  of  fliaria  enibr>'08.  The  I»1o4m]  of  every 
one  of  ei^ht  spe<'lnienH  of  this  toad  contained  fllarla  enil>ryud,  and  each  one 
of  the  adultH  disMH'teil  had  three  or  four  adult  fliaria  In  the  lymph  HlnuHew. 
The  blood  of  flve  of  the  toads  contained  the  hemoKragarlne.  All  of  the  toads 
were  Infected  by  Amblyomma  iviriiim. 

Dr.  Samtu.  T.  Daklino, 
Chief,  Bttard  of  Health  Laboratory,  Aficon  Honpital,  IsthmuM  of  Panama. 


Proceedings  of  the  Eighth  Annual  Meeting  of 

Horticultural  Inspectors* 

(Continued  from  the  February  issue) 

Evening  Session,  December  26,  1909,  Continued. 

President  Washburn  presiding. 

The  President  presented  Professor  Surface,  who  read  the  following- 
paper  : 

RESULTS  OF  VARIOUS  REMEDIES  FOR  SAN  JOSE 
SCALE,  IN  PENNSYLVANIA  ORCHARDS,  AS  SEEN  BY 
THE  INSPECTORS  IN  THE  ORCHARDS 

By  H.  A.   Surface,  Harrisburg,  Pa. 

[Withdrawn  for  publication  elsewhere] 


WHAT  SHOULD  BE  THE  FORM  OF  OUR  CERTIFICATES? 

By  Franklin  Sherman,  Jr..  Raleigh,  N.  C. 

For  some  years  I  have  been  considering  whether  we  entomologists 
(especially  those  of  us  in  the  eastern  states)  can  devise  some  method 
of  bringing  our  certificates  of  nursery  inspection  more  nearly  in  line 
with  the  facts  as  they  really  exist.  I  violate  no  confidence  in  saying 
that  the  certificates  as  now  issued  in  all  of  our  eastern  states  are 

'A  CJORRECTIOX 

It  appears  that  Professor  Headlee  was  incorrectly  reported  on  pages  80-81 
of  our  February  issue.  The  following  is  therefore  inserted  at  his  request 
and  gives  the  tenor  of  his  remarks. — Ed. 

The  Farmer's  Institute  organization  in  Kansas  has  been  able  to  engage 
a  practical,  up-to-date  horticulturist.  This  man  goes  about  the  state  con- 
ducting the  fruit-production  side  of  the  regular  institutes.  He  meets  with 
fruit  growers,  finds  out  their  problems,  and  gives  them  the  benefit  of  his 
long  and  successful  experience.  On  request  he  visits  individual  fruit  planta- 
tions, loolvs  carefully  into  local  conditions,  and  suggests  methods  whereby 
the  yield  may  be  improved. 

In  genenil,  our  people  do  not  know  how  to  grow  high  grrade  fruit,  al- 
though our  regular  fruit  growers  produc*e  fruit  that  will  compare  very  favor- 
ably with  the  best  grown  In  the  country.    The  Farmer's  Institute  organlza- 
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misleading  to  one  not  on  the  inside.  We  all  knov  how  binding  are  tti 
conditions  which  hare  led  us  into  this  praetiee  and  I  eannoC  snjr  thai 
I  am  vH  quite  remiy  to  take  a  step  whiek  shall  make  North  Cnralnu 
appear  different  from  all  her  neighboring  states,  for  soeh  a  ate| 
could,  and  probably  would,  be  seised  upon  by  some  nniaerisa  ii 
other  states  and  used  to  our  disadvantage,  when  those  veiy  niineriei 
would  likely  be  no  better,  and  perhaps  worse,  than  our  own  houM 


Now  the  essential  point  of  our  present  s\-stem  which  I  object  to  ii 
this: —  We  give  certificates  which  anf  so  worded  as  to  plainly  uaply 
that  the  nuneries  are  ''free,  or  apparently  free,"  from  the  San  Joal 
Scale,  and  we  issue  these  certificates  after  seale  has  been  found  in  tlM 
nuneiT,  we  issue  them  to  nurseries  where  it  has  been  found  with 
more  or  leas  regularity  for  years  past,  where  we  know  the  aeale  ii 
well  established,  and  where  we  are  reasonably  sure  that  it  will  be  fomad 
in  the  future.  We  fully  recognize  the  fact,  and  freely  admit  il 
among  ourselves,  that  it  is  not  practicable,  nor  would  it  be  just  ta 
bar  a  well-established  nursery  from  trade,  when  it  has  won  a  large 
number  of  loyal  customers  many  of  whom  would  rather  take  tiM 
stock  of  that  nuraer;)'  even  without  certificate  and  taking  the  ehanec 
of  scale,  rather  than  to  deal  with  someone  else.  Then  again,  there 
is  the  eomplieatinD  that  much  of  tho  sti>ok  is  really  sold  through 
atrenu  or  advance  orders.  Ion?  before  the  nurser>'  is  inspected. 

Kut  |)erhaps  the  most  irritating  fact  of  all  is  that  if  one  of  us,  in 
the  zeal  of  clearing  his  cnnscifnee  and  of  tr>'ing  to  make  the  deed 
sriuare  with  the  word,  were  to  actually  kniick  out  every  nursery  in 
his  stat«'  which  was  found  to  ha%'e  San  Jose  Scale. —  that  state  might 
at  fince  b«*come  a  most  profitable  field  for  exploitation  by  nurseries 
in  other  stall's  who  were  in  the  possi^ssion  of  certiticates  that  they  were 
"apparently  fn'c''  and  which  as  a  matter  of  fact  niipht  be,  and  very 
likely  would  be,  in  worse  condition  than  the  nurseries  that  were  put 

tion  is  tryltiK.  thmuKh  «Nlui'ation.  to  hrinic  :it>out  th«»  pntductinii  of  better 
fruit.  At  pretMnit  the  bortiruUurUt  dues  nut  have  many  requems  for  con- 
fiultaiitiii.  tiut  the  DUiubi*r  Is  lucreiiHltiK  and  no  dt»ubt  In  a  short  time  he  will 
ha%>  far  more  than  he  4*Hn  attend  ti». 

KanHjih  in  a  larire  state  and  although  tlie  eastern  ninl  central  portion*  will 
produr-f  HXi-<*llent  fruit -hearing  tn*<*!*  and  Khru)»H.  many  parts  of  the  west  wtU 
irrov  onhardH  only  under  Irrlgaiimi. 

In  Kansaj*  the  fruit  institute  movement  has  Just  made  a  beclnnina. 
Farmer's  Inictltute.  of  which  the  fruit  Inntitut**  is  Just  one  phaw.  Is 
1z*h1  an<l  lo<ike«l  after  liy  a  special  agent  known  as  the  Superintendent  oC 
FHrm«-r\  Institute!*.  This  official  has  hlH  office  at  the  ngtitniltural  eolta^ 
and  hi**  work  han  met  with  such  k«'en  appreciation  that  the  last  Leglalatnfv 
Toted  ISO.uOO  to  carry  It  forward. 
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out  of  business, —  for  the  very  entomologist  who  would  be  so  strict 
and  so  conscientious  as  to  take  this  step  is  the  very  one  whose  state 
nurseries  would  likely  be  in  as  good  condition  as  any.  Hence  no  one 
of  us  has  felt  that  he  could  afford  to  take  the  step,  and  we  have  all 
preferred  to  compromise  ourselves  to  this  extent  rather  than  expose 
our  nurseries  to  unfair  competition  and  to  subject  the  fruit-growers 
and  farmers  of  our  states  to  exploitation  in  the  way  described. 

It  seems  to  me  that  we  have  now  reached  the  point  where  a  change 
should  be  adopted,  or  at  least  tried  experimentally.  The  San  Jos6 
Scale  is  now  so  wide-spread  through  all  the  eastern  states  that  it  is 
idle  to  talk  of  keeping  our  fruit-growing  sections  clear  of  it, —  it  is 
already  present  in  almost  every  locality  where  there  are  extensive 
orchards,  and  in  many  such  localities  it  is  to  be  found  in  practically 
every  orchard.  Also  it  is  no  longer  a  pest  which  must  be  fought  by 
preventive  measures  chiefly,  for  the  remedies  are  so  well  known 
that  there  is  no  excuse  for  trees  being  killed  by  it  after  the  owner 
once  knows  of  its  presence. 

Then  again  let  us  remember  that  under  the  head  of  '^  serious  insects 
and  diseases"  which  our  certificates  are  intended  to  cover,  are  included 
such  pests  as  woolly  aphis,  crown  gall,  oyster  shell  scale,  brown-tail 
moth,  etc.  I  cannot  believe  that  all  the  nurseries  which  we  certify 
can  by  any  stretch  of  the  imagination  be  considered  as  even  '*  appar- 
ently free"  of  all  these. 

I  have  therefore  prepared  for  the  consideration  of  this  meeting  a 
proposed  form  of  certificate  which  I  should  like  to  have  discussed. 
Here  it  is: — 

THIS   IS  TO  CERTIFY:  — 

That  a  duly  authorized  and 
competent   inspector  has  made   inspection  of  the  salable   nursery   stock   of 

.  at N.  C,  to  ascertain  condition  as  to  insect  pests 

and  piant  diseases,  and  said  nursery  is  licensed  until  the  expiration  of  this 
certificate. 
This  certificate  may  be  suspended  or  revoked  for  cause. 
This  Cebtificate  E#xpire8  September  30»  1910. 
Dated,— Raleigh,  N.  C, 1910. 


Entomologist. 

I  do  not  see  as  such  certificate  would  give  an  unscrupulous  nursery- 
man any  advantage  which  he  does  not  already  have,  nor  do  I  see  that 
it  would  take  from  the  entomologist  any  advantage  that  he  now  has. 
I  do  not  believe  that  **the  ultimate  consumer"  would  care  a  snap 
about  the  changed  wording  just  so  his  protection  is  not  weakened. 
We  could  retain  the  same  privilege  which  some  of  us  now  use,  of 

8 


SS6  JOURNAL  OP  BCONOMIC  BNTOMOLOOT  [YoL  t 

requiring  other  nurseries  to  get  tags  from  us  before  shipping  into  our 
state, —  we  could  stUl  have  the  ri^t  to  destroy  infested  shipments. 
Nor  do  I  believe  that  it  would  be  injurious  to  those  nurseries  whieh 
are  really  apparently  free  from  San  Jos£  Scale. 

However,  I  do  a  little  bit  fear  that  if  we  were  to  make  such  a 
change  in  our  certificate,  there  would  be  some  very  enterprinnir 
nurserymen  from  some  of  the  states  which  might  not  adopt  the  change, 
who  would  flood  the  other  states  with  agents  who  would  tell  the  people 
that  our  state  nurseries  were  admittedly  unsafe  to  buy  stock  from  and 
then  in  support  would  show  that  we  did  not  give  a  statement  of  free- 
dom from  scale,  while  their  state  did  1 

Altogether,  I  must  confess  that  I  am  not  immovably  set  Ui  my 
conviction  that  this  scheme  would  work  entirely  well,  but  I  would 
be  willing  to  go  home,  broach  it  to  the  nurserymen  and  fruit-growers 
of  my  state  and  adopt  it  for  the  coming  year,  if  enough  others  would 
join  with  me  to  give  it  a  really  full  and  fair  triaL 


Tuesday  Evening,  December  28, 1909 
Discussion  in  regard  to  certificates,  as  proposed  by  Sherman: 

Mr.  Puillips:  In  all  cases  the  stock  should  be  examined,  and  it 
should  be  undcrRtood  that  no  certificate  should  go  on  any  stock  carry- 
ing the  San  Jose  scale. 

My  inspectors  are  instructed  not  to  pass  trees  that  are  infested  with 
San  Jose  scale.    All  plants  so  marked  are  condemned  and  destroyed. 

President  Washburn  :  This  is  really  ver>'  interesting.  We  would 
like  to  hear  from  other  members. 

Mr.  Phiijjps:  We  have  discussed  this  matter  year  after  year;  in 
fact,  wo  had  an  important  meeting  in  Washington  a  few  years  ago, 
and  discussed  about  the  same  idea,  although  we  did  not  present  it  in 
the  form  of  a  certificate. 

At  that  time  it  was  decided  that  the  time  had  not  come  for  making 
a  change.  I  think  Mr.  Sherman's  ideas  are  ver>'  good,  and  touch  a 
point  on  wliieh  I  would  like  to  get  an  expression  from  the  Associa- 
tion. 

Thfn*  is  always  some  nursi*ryman  here  and  thtTe  who  has  lost  a  few 
dollars  by  not  keeping  his  nurser>'  stock  clean.  an<l  has  objections  to 
raise  t4>  inspection,  and  in  onler  to  get  an  understanding  as  to  how 
this  Ahsociation  feels  in  regard  to  this  certifieati*.  I  would  like  to 
make  u  motion  that  if  such  a  certificate  as  Pn)fesKor  Sherman  indieatM 
is  issued,  and  has  the  endorsement  of  the  vVssoeiation.  that  it  shall  not 
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cover  a  single  tree  infested  with  San  Jose  Scale,  any  more  than  any 
certificate  mentioned  heretofore;  in  other  words,  that  the  certificate 
be  understood  not  to  cover  a  single  tree  infested  with  San  Jose  Scale. 

Of  course,  every  one  knows  that  you  will  find  a  tree  now  and  then 
slightly  affected.  The  idea  I  want  to  get  at  is  that  infested  or  affected 
trees  should  not  be  sent  out  from  the  nursery,  and  I  make  a  motion 
to  emphasize  this  point 

President  Washburn:  I  think  perhaps  Mr.  Phillips'  motion  is 
a  little  premature.    We  can  use  it  later  on. 

Mr.  S.  J.  Hunter:  In  Kansas  when  inspection  is  made  and  scale 
is  found  on  a  man's  premises,  regardless  of  whether  it  is  in  his  nursery 
stock  or  in  his  orchard  no  certificate  of  inspection  is  issued.  The 
nursery  stock  receives  a  tree  to  tree  inspection  and  all  stock  destroyed 
within  dangerous  proximity  of  any  stock  found  infested.  The  stock 
which  is  left  is  subjected  to  the  standard  fumigation  process  under 
the  immediate  direction  of  an  inspector.  Each  consignment  of  this 
stock  is  accompanied  by  a  special  tag  stating  that  such  has  been 
fumigated  and  giving  the  exact  invoice  of  the  consignment. 

Mr.  Burgess:  Although  I  was  not  present  when  the  paper  was 
read,  I  would  suggest  that  the  certificates  should  show  that  the  nursery 
had  been  examined  and  that  the  stock  contained  in  each  shipment 
was  apparently  free  from  injurious  insects  and  plant  diseases.  I  can 
see  no  deception  in  issuing  such  a  certificate  even  if  a  slight  infesta- 
tion was  found  in  the  nursery  at  the  time  of  inspection,  provided  the 
inspector  has  taken  everj-  precaution  to  free  the  premises  from  in- 
festation and  that  he  is  satisfied  that  the  stock  shipped  is  free  from 
pests  as  stated  in  his  certificate.  If  the  stock  is  fumigated  before 
shipment  I  believe  a  certificate  to  that  eflfect  is  an  advantage. 

President  Washburn  :  I  think  the  statement  which  Mr.  Burgess 
just  made  is  right  to  the  point.  I  believe  this  is  a  matter  which  can 
safely  be  left  to  the  good  sense  of  the  inspectors.  Our  common  sense 
will  tell  us  when  a  nurseryman  has  good  stock,  and  if  he  is  entitled 
to  his  certificate.  I  do  not  believe  any  of  us  would  give  a  man  a 
certificate  if  he  did  not  deserve  it. 
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SOME  OBSCURE  DISEASES  OF  PEACH 

By  J.  B.  8.  NoBTO.v.  College  Park,  Md. 

Introduction 

Periiaps  most  of  our  cultivated  plants  are  troubled  with  many 
physiological  diseases  of  more  or  less  consequence,  many  of  which, 
though  they  may  cut  off  the  crop  seriously  each  year,  do  not  reeeive 
notice,  as  their  symptoms  are  not  maiiced  enough  to  attract  attention 
as  specific  diseases;  though  some  are  well  known  because  so  serious 
that  they  could  not  escape  notice  by  either  cultivators  or  pathologiste. 

It  is  comparatively  easy  to  work  with  a  disease  when  the  cause  can 
be  easily  seen  with  the  naked  eye,  as  with  most  of  our  insect  troablea. 
And  if  by  careful  microscopic  work  a  pathogenic  fungus  or  bacterium 
can  be  discovered,  it  is  again  a  more  or  less  simple  matter.  So  much 
so,  that  practically  all  of  our  training  has  been  along  the  line  of  in* 
sect  and  fungous  parasites;  a  basis  for  pathological  work  which  is  not 
strictly  logical,  as  these  are  only  parts  of  the  more  fundamental  science 
of  pathology'  which  deals  with  all  abnormal  variations  in  nutrition^ 
respiration,  stimulation,  etc.  But,  we  instinctively  look  for  a  parasite 
and  are  baffled  when  we  come  to  a  wrious  disease  without  any  causa- 
tive organ  other  than  the  diseasi^d  plant  itself. 

So  far  as  I  know  the  p«*ach  has  more  stTious  dis4*ases,  the  cauae  of 
which  hiis  not  Ix'^^n  definitely  det«*nnine<l,  than  any  other  crop  we 
grow.  It  is  only  by  I'xtensive  study  of  thi^se  under  a  great  variety  of 
eonditions  that  we  can  obtain  accurate  information  on  such  distur* 
l>anees  in  plant  health,  and  for  that  n*ason.  I  wish  to  here  give  a  brief 
account  of  such  as  have  come  to  my  notice  from  penumal  experience 
and  a  n^ccnt  examination  of  the  available  literatun*. 

Not  all  the  dist^ases,  the  causes  of  which  are  unknown  may  be  non- 
parasitic :  some  may  Ix*  caused  hy  yet  unknown  bacteria,  fungi,  insects 
or  other  animal  parasitt^s.  and  in  that  csm*  or  even  if  due  to  a  con- 
tagious ferment,  as  may  be  the  case  in  the  yellows,  may  come  under 
the  domnin  of  the  horticultural  inspi^^tor. 

Yellows 

I  shall  mention  first  what  has  been  detennin«'d  alN)ut  peach  yellows. 
rs«^»  Eruin  Smith,  also  Clinton  and  oth»'r  recent  authors.)  Briefly, 
this  is  a  definite  disi'SKe.  characteri/ed  by  ])rt'nisture  ripening  of  the 
fniit.  which  is  peculiarly  n'd  blotched,  internally  red  streaked,  and 
of  poor  quality,  prematun*  i:n>wth  of   leaf-buds,   and  even   flower^ 
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buds,  producing  small,  narrow  and  usually  yellowish  foliage,  and  later 
clusters  of  weak  shoots,  foUowed  in  three  to  six  years  by  death.  It 
was  first  known  near  Philadelphia  over  one  hundred  years  ago  and 
is  now  found  from  Canada  south  to  central  Delaware  and  Maryland, 
from  thence  extending  southward  east  of  the  mountains  to  Georgia. 
Westward  it  is  serious  in  Ohio,  Michigan,  etc.,  and  occurs  west  of  the 
Mississippi  as  far  south  as  Arkansas.  It  has  not  spread  southward 
very  much  in  Maryland  and  Delaware,  in  twenty  years.  In  the 
region  where  it  is  found,  it  is  constantly  present,  but  has  had  several 
much  more  serious  outbreaks;  sometimes  destroying  ninety  per  cent 
of  the  orchards  in  one  year. 

Yellows  can  be  transmitted  to  a  healthy  tree  by  union  with  a  living 
portion  of  a  diseased  tree,  but  in  no  other  known  manner,  except  to 
some  extent  by  means  of  diseased  pits,  of  which,  however,  only  a  small 
percentage  usually  germinate.  (Warren  [N.  J.  1906]  got  twenty-seven 
per  cent  germination  from  620  natural  pits  and  only  two  per  cent 
from  321  of  four  varieties  of  canning  house  pits;  see  also  Phillips' 
work  in  Virginia.)  It  has  been  noticed  that  in  orchards  where  dis- 
eased trees  are  kept  cut  out,  fewer  new  cases  appear,  indicating  some 
other  kind  of  infection. 

The  disease  is  present  in  the  tree  some  months  before  it  is  apparent 
and  may  show  first  only  in  a  part  of  the  tree.  It  cannot  be  cut  out 
in  such  cases,  and  though  diseased  wood  is  lacking  in  lime  and  has 
an  excess  of  potash,  it  cannot  be  corrected  by  fertilizers.  It  also 
attacks  apricots,  almonds  and  Japan  plums  and  similar  diseases  occur 
in  several  herbaceous  plants  and  some  other  trees.  It  is  not  due  to 
root  aphis,  lack  of  iron,  or  any  kind  of  impoverished  soil;  if  anything, 
the  trees  making  more  vigorous  growth  being  more  subject  to  yellows. 
Overbearing,  also,  is  against  the  disease  rather  than  favoring  it. 

Many  fungicides,  including  Bordeaux  mixture  sprayings  and  many 
secret  remedies  have  been  tested  without  success.  No  case  of  recovery 
is  well  authenticated.  Many  theories  as  to  cause  have  been  tested 
and  inoculations  with  many  fungi  and  bacteria  have  been  tried  without 
success. 

The  distribution  indicates  a  relation  to  a  certain  climatic  zone  and 
many  observations  point  to  an  increase  of  yellows  after  injurious 
weather  conditions,  such  as  drouth,  following  severe  winter  or  late 
spring  freezes.  Individual  trees  show  great  resistance  and  some 
varieties  seem  more  resistant  in  some  cases  than  others.  None  are 
immune,  not  even  naturals.  Trees  have  lived  in  infected  districts 
for  fifteen  to  thirty  years  and  then  died  of  the  disease.     (Morse  cites 
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the  ease  of  the  White  Magdalen  variely  that  haa  grown  150  yi 
MaaaachuaettB  without  eontraeting  the  diaeaae.) 

Since  in  our  work  we  have  to  do  more  work  with  thia  diaeaae  than 
the  others  I  ahall  mention,  I  ahall  take  a  little  more  time  with  it  and 
mention  some  of  the  pointa  which  are  in  much  need  of  further  atody, 
aa  apparently  no  extenaive  acientific  work  has  been  done  on  thia  im-> 
portant  diaeaae  for  nearly  twenty  years. 

First  Can  the  disease  be  communicated  by  the  pruning  knifa, 
contact,  etc.,  or  by  aap  or  other  non-living  matter  from  diaeaaed  trees  ff 

Second.  Can  the  disease  be  produced  in  healthy  trees  far  aoath  of 
the  yellows  region  by  budding  from  diseased  northern  stoekt  Also 
would  young  diseased  trees  recover  if  transported  to  the  south  t  Appar^ 
ently  any  quantity  of  trees  have  been  sent  south  fram  infeeted  dis- 
tricts without  spread  of  the  disease,  though  healthy  trees  from  tha 
south  have  not  shown  immunity. 

Third.  The  southern  and  western  limit  of  the  diseaae  ahonid  be 
again  accurately  determined,  and  a  careful  survey  of  the  infeeted 
region  made  to  determine  if  there  are  within  it  isolated  areaa  free 
from  the  disease.  The  border  line  should  be  completely  explored  for 
cases  of  recovery  or  recent  extension  of  the  disease  limitation. 

Fourth.  What  is  the  relative  resistance  of  different  varietiesT  Old 
trees  standing  for  years  after  the  surrounding  ones  have  gone  out 
with  vf'llows  should  be  propagated  from  to  secure  possible  resistant 
stock. 

Fifth.  Tabulate  from  orchard  inspection  and  weather  recorda  ae* 
curately  kt'pt  for  many  years,  the  relation  of  wann,  cold,  wet  and  dry 
seasons  and  lutt*  spring  frosts  to  incn*as('  or  decrease  of  yellowa  in 
following  yoars.  Three  or  four  seasons  nM*onls  in  Mar>iand  indicate 
that  yellows  outbn^aks  follow  severe  cold  aftrr  b\uls  open  in  spring* 
In  this  conn«*etion.  th<»  inMuence  of  diffen^nt  slopes  <ir  exposure  and 
effect  of  lat('  and  early  hloominp  mi^ht  be  considored. 

Sixth.  (*arefnl  rxami nation  of  re<*ords  should  1h'  made  to  cer- 
tainly dt*t«*nnine  whftluT  n*moval  d«*en*ast*s  inffotion  or  spread.  bear<- 
inir  in  niin<l  the  possibility  that  ni'w  cases  may  Ix*  dxw  to  climatic  or 
soil  conditions. 

Seventh.  We  n«M»d  a  thon)Uprh  eh^niiral  study  of  tho  n'lative  amount 
of  onranic  oonipounds  aswKMattHl  with  nutrition  siu>h  as.  starch,  sugar, 
acid,  tannin,  protrid,  rnzymiti.  i»te.  Th«Ti»  an*  s»'Vi*ral  disi*as*»s  of  other 
plants  elosely  resi*mblin(;  yi»lh>ws.  siieh  as  th«*  Srrah  disease  of  sucpar 
cano,  <lwarf  mulhfrr>'  disi*ase.  mosai<^  dis«'a.s«»  of  tohacoo.  «»tc..  in  which 
the  di.stnrbanet*  has  l)et'n  more  dt»finitt'ly  \v<»rk«Ml  out.  and  while  it  ia 
aaid  that  ytdlows  is  such  an  en/ynie  disi^asc.  no  eheniieal  study  of  it 
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has  been  published  other  than  the  fifteen  to  twenty  years  old  ash 
analyses,  though  very  complete  analyses  of  healthy  peach  were  pub- 
lished  by  the  Bureau  of  chemistry  in  1905. 

Rosette 

Another  somewhat  similar  disease  known  as  rosette,  found  first 
locaUy  in  Georgia  some  fifteen  years  ago,  is  distinguished  by  the 
absence  of  premature  fruit  (the  fruit  becoming  gummy  and  falling 
before  ripening),  more  tufted  growth  and  death  after  a  shorter  time 
five  months  to  two  years).  It  has  since  been  found  in  South  Carolina, 
Alabama,  Oklahoma,  and  in  1901  in  Missouri.  The  past  summer,  I 
found  that  it  had  killed  most  of  the  peach  orchards  about  Manhattan, 
Kansas,  where,  15  years  ago,  it  was  confined  to  one  or  two  orchards.  I 
also  found  it  along  the  Kansas  valley  as  faf  east  as  Topeka  and 
extending  up  the  Blue  river,  possibly  into  Nebraska.  I  may  say  that 
some  nurserymen  are  obtaining  pits  from  this  part  of  Kansas,  in  the 
belief  that  this  is  out  of  the  limit  of  the  infected  district. 

Little  Peach 

Little  peach  is  in  some  ways  a  similar  disease  characterized  by  the 
fruit  ripening  late  and  very  small,  the  foliage  being  small,  yellowish 
or  red  and  inclined  to  roll,  the  tree  dying  in  two  to  three  years.  When 
the  wiry  shoots  which  are  sometimes  produced  as  in  yellows  are  pres- 
ent and  the  fruit  absent,  it  cannot  be  distinguished  from  the  latter 
disease.  It  was  first  reported  from  Michigan  in  1896  and  has  since 
been  found  in  New  York,  New  Jersey,  Connecticut  ( t),  Delaware  and 
possibly  Maryland.  No  cause  has  been  discovered  but  it  seems  to 
be  contagious. 

The  occurrence  of  this  disease  along  the  northern  border  of  the 
yellows  region  and  the  rosette  along  the  southern  border  would  sug- 
gest that  these  three  diseases  which  can  with  diflSculty  be  distinguished 
at  certain  times,  might  be  climatic  forms  of  one  disease,  though  one 
would  hardly  be  rash  enough  to  add  such  a  theory  to  a  question 
already  overburdened  with  theory. 

A  suspected  case  of  little  peach  reported  from  New  York  was  found 
to  be  due  to  imperfect  fertilization,  the  pit  being  small  and  without 
kernel. 

Injuries  by  Low  Temperature 

A  number  of  peculiar  peach  troubles  are  to  be  attributed  to  winter 
injury  and  perhaps  low  temperature  is  associated  with  more  than 
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Spray  and  Other  Chemical  Injuries 

There  are  still  some  unsolved  problems  connected  with  injuries 
from  copper,  arsenic  and  other  spray  materials,  the  peach  being 
especially  sensitive  to  such,  though  much  has  been  cleared  up  by 
Bain  and  others.  Some  peculiar  physiological  disturbances  come  from 
the  use  of  oils,  and  much  injury  resulted  especially  in  the  old  days 
of  kerosene  and  crude  petroleum  spraying  for  scale.  I  do  not  know 
of  any  one  having  yet  worked  out  the  physiological  effect  of  oil  upon 
trees  or  upon  fungi.  Whether  the  peculiar  rough  bark  often  seen 
on  peaches  sprayed  with  oil  is  due  to  the  latter  or  to.  recovery  from 
scale  I  cannot  say. 

Some  of  our  mysterious  troubles  may  be  due  to  dipping  in  oils  or 
other  materials.  Close  (Delaware)  found  severe  injury  to  peach 
dipped  in  crude  petroleum  and  more  when  dipped  in  kerosene. 
Symons  (Maryland)  found  injury  from  oil  dipping  in  some  cases.  He 
found  more  injury  when  roots  were  dipped. 

Silver  Leaf 

A  condition  of  peach  foliage  called  silver  leaf  due  to  unknown 
causes  has  been  known  in  England  for  years  and  is  reported  as  serious 
and  contagious.  A  silvery  appearance  is  common  on  peach  leaves  in 
autumn  in  this  country.  I  was  told  by  Professor  A.  L.  Quaintance 
in  1901  that  this  was  due  to  the  work  of  a  mite,  but  I  can  find  no 
publication  on  this  trouble  except  the  description  of  the  silvering 
mite  by  Banks  in  1905. 

SpUt  Pit 

Split  pit  is  a  common  and  not  definitely  explained  condition.  In 
England  it  is  attributed  to  excessive  and  unequal  growth  of  inner  and 
outer  parts  of  the  fruit  due  to  rapid  growth  at  fruiting  time.  Piper 
says  that  in  the  western  United  States  twig  borers  are  the  cause  of 
some  of  it.  Another  writer  says  these  only  enter  the^  previously  split 
pits.    It  was  noted  as  serious  in  California  in  1904. 

I  shall  now  mention  some  conditions  due  to  various  causes,  which 
we  may  best  group  under  their  most  noticeable  symptoms. 

Root  Rot 

Frequently  trees  blossom  out  then  stop  growing  or  make  an  un- 
satisfactory- growth  and  then  die.  In  such  cases  the  root  is  often  full 
of  fungous  mycelium.  Several  fungi  (for  example,  CUtocybe 
parasitica),    (Missouri    and    Oklahoma)    and    other   Basidiomycetes 
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(California),  Rc$eUima  radiciperda  (New  Zealand),  Ozonium,  ete., 
have  been  assigned  as  the  cause.  Some  of  the  observed  fungi  un- 
doubtedly follow  previous  injuiy  by  low  temperature,  wet  soil,  or  other 
causes  interfering  with  root  respiration.  Even  the  undoubted  parm- 
sites  may  be  assisted  in  their  attack  by  such  conditions.  Selby  found 
St  more  frequent  on  day  soil  in  Ohio.  It  is  a  common  trouble  in 
Oklahoma  and  Texas. 


The  ordinary  cells  of  the  peach  are  easily  transformed  into  the  gum 
commonly  found  about  injured  peach  tissues.  Oummosis  usually 
begins  in  some  wound  where  gum  forming  enzymes  develop  and  may 
bring  about  extensive  degeneration.  Bacteria  (see  work  in  U.  8. 
Dept.  Agriculture  and  Brzezinski  in  Compt.  Rend.  1902)  as  well  aa 
several  fungi  have  been  found  associated  with  gummosis  and  in  some 
cases  definitely  causing  it.  It  is  usually  to  be  looked  upon  aa  the 
indication  of  some  other  trouble  and  may  be  associated  with  brown 
rot,  borers,  bark  beetle,  scale,  excess  of  nitrogen,  and  especially  f  roat, 
which  often  leaves  patches  of  bark  separated  from  the  wood  where  the 
gummosis  enzyme  starts  to  work. 

Cankers,  Knots  and  Constrictions 

Cankers  may  be  formed  by  various  poach  fungi  keeping  open 
wounds  which  the  tree  is  t]r>'ing  to  heal.  Constrictions  indicated  by 
the  yellow,  rolled  foliage  from  uncut  bud-wrappings,  label  wire,  etc., 
an*  oft(*n  s<'en.  I  have  Heen  a  few  cases  like  the  above  where  the 
constriction  was  due  to  the  killing  of  the  bark  which  was  dried  to  the 
wooil  and  covered  with  small  pyenidia  tilled  with  Pcstalozzia  like 
spon*8.  Other  causes  are:  overgrowing  the  stock  ns  when  grafted  on 
sand  eherr\'  and  American  plum,  attacks  of  rhonia  pcrsiaz,  other 
funpi,  etc. 

A  knot  of  swelling  of  twigs  is  de84*ribed  by  Selby  in  Ohio  (1898), 
clubbed  branchi*H  noted  by  Kni'in  Smith  (1H92;,  a  tuberculosia  at- 
tributed to  a  species  of  (Clostridium  occurs  in  Europe,  MacOwen 
reports  at  the  Cape  of  Good  Hope  (1899)  knotlike  growth  followed 
by  death  of  the  twigs  bearing  them,  and  a  ease  of  swollen  and  blia- 
tered  peaeh  trees  in  England  is  reiM)rt<Ml  in  Gardeners  Chroniele 
1897. 

Shot  Hole  and  Leaf  Spot 

The  cause*  of  the  Shot  hole  effect  in  leavt*s  may  be  difficult  to  find 
as  the  afTected  portion  is  cut  away  by  the  peach  itself.    Spray  '"jnriw 
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and  various  fungi,  such  as  Cercospara  circumcissa,  C.  persica,  PhyU 
losiicta  persica  (in  Maryland  last  summer),  Macrosporium  commune 
(Michigan),  Bacterium  pruni,  etc.,  have  been  noted  as  causing  these 
troubles. 

Chlorosis 

Aside  from  the  yellowness  of  foliage  mentioned  already  under 
yellows,  etc.,  a  yellow  foliage  condition  is  well  known  in  Europe 
under  the  name  of  Chlorosis. 

Powell  (Delaware  1897)  reports  a  case  of  yellowish  willow-like 
shoots,  from  newly  budded  stock,  identified  by  experts  as  yellows, 
but  which  disappeared  as  the  trees  grew  older.  He  attributes  it  to 
influence  of  the  bud  and  weather  conditions  causing  late  growth. 
These  yellows-like  shoots  are  often  seen  in  nurseries  and  when  older 
trees  have  been  severely  pruned,  or  when  growth  has  been  checked 
by  grafting,  bending,  or  constricting  a  branch. 

Following  the  excessive  wet  spring  of  1909  in  Kansas,  I  noticed 
that  the  foliage  at  the  ends  of  many  peach  branches  as  well  as  on 
other  species  was  almost  white.  Selby  attributes  to  wet  soil,  a  varie- 
gated foliage  with  yellow  along  the  veins,  seen  in  Ohio;  and  Stewart 
and  Blodgett  report  a  condition  with  watery  edge  to  the  leaves,  later 
becoming  yellow  and  passing  into  tip  bum ;  cause  unknown. 

Leaf  Roll,  Wilt,  Leaf  and  Fruit  Drop 

These  conditions  may  be  due  to  various  troubles,  girdling  by  borers, 
wire,  winter  injury,  dry  or  stony  soil  (see  Johnson's  frenching  disease, 
Maryland  1896)  or  even  to  wet  soil,  in  addition  to  such  diseases  as 
yellows  and  little  peach.  Wilting  due  to  unknown  causes  has  been 
mentioned  by  several  writers. 

A  bud  dropping  disease  (cause  unknown)  is  reported  from  South 
Africa  and  similar  troubles  in  English  greenhouses  are  attributed  to 
improper  ventilation. 

The  June  drop  has  been  rather  a  mystery  but  probably  is  as  Waugh 
says  due  to  combined  action  of  nonpollination,  curculio  and  the  strug- 
gle for  existence. 

Prcmaturing  of  Fruit 

This  may  be  caused  by  yellows  (in  which  case  it  is  distinguished 
by  the  peculiar  red  spots)  by  borers,  or  by  girdling  in  other  ways. 
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is  DO  doubt  that  much  practical  information  has  accumulated  as  the 
result  of  comparatively  recent  investigations  throughout  the  country, 
that  has  not  as  yet  reached  the  men  or  farmers  in  whose  interest  the 
work  was  undertaken.  I,  therefore,  consider  the  proper  dissemina- 
tion of  facts  already  known  to  those  who  need  the  information  as 
important  a  problem  as  the  seeking  of  new  facts  looking  towards  the 
mitigation  of  many  existing  troubles.  Moreover,  as  professional  men, 
I  consider  that  we  should  aim  as  far  as  possible  to  stimulate  means 
whereby  our  theoretical  instructions,  so  to  speak,  may  be  put  into 
practice.  The  mere  fact  of  advising  a  grower  what  he  should  do  in 
order  to  relieve  a  certain  condition  or  save  a  certain  crop  is  not  suf- 
^cient.  It  is  somewhat  similar  to  a  doctor  prescribing  a  medicine  that 
cannot  be  procured  at  the  drug  store  within  a  reasonable  time  or 
without  a  great  expense. 

The  third  subject  of  my  title  is  one  in  which  as  inspectors,  we  should 
be  especially  interested  and  as  men  seeking  to  improve  the  economic 
status  of  our  constituents,  we  should  spend  every  effort  in  conducting 
an  interstate  campaign  towards  the  elimination  of  this  constant  menace 
to  our  farmers  and  fruit  growers. 

With  this  introduction,  I  shall  discuss  briefly  these  three  subjects, 
giving  our  experience  in  Maryland  with  the  desire  to  stimulate  further 
discussion  by  the  Association. 

Local  Inspection 

Upon  the  enactment  of  the  Maryland  Inspection  law,  the  oflScers 
charged  with  its  enforcement  found  difficulty  in  disseminating  the 
desired  information  to  the  mass  of  growers  as  well  as  in  getting 
amicable  and  practical  compliance  with  the  law  by  negligent  orchard- 
ists. 

It  was  apparent  that  the  orchards  of  the  state  should  be  inspected 
both  for  the  benefit  of  the  growers  as  well  as  to  do  justice  to  the 
nurserj-men.  It  was  difficult,  however,  to  devise  means  for  a  proper 
inspection  with  the  limited  funds  at  our  command.  For  a  time  the 
officers  of  the  department  endeavored  to  visit  as  many  parts  of  the 
state  as  possible,  but  this  procedure,  while  being  of  great  assistance, 
did  not  promote  the  work  as  was  desired.  There  was  needed  a  farm- 
to-f arm  canvass  to  ascertain  the  real  conditions.  It  was  then  decided 
to  appoint  a  practical  man  in  each  county  to  conduct  the  local  inspec- 
tion of  the  orchards.  This  system  of  orchard  inspection  has  been  in 
operation  in  Maryland  for  the  past  eight  years.  The  local  inspectors 
are  «:iven  a  short  course  free  of  charge  at  the  college  during  the  win- 
ter.   The  course  covers  the  identification  and  means  of  control  of  the 
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common  mjurious  insects  and  diseases  and  up-to-date  methods  of 
orchard  management.  The  inspection  is  conducted  dnring  July, 
August  and  September.  Each  inspector  is  given  an  alloted  territoiy 
by  election  districts.  He  is  required  to  plat  each  orchard  on  a  topo- 
graphical map  of  the  state  as  shown  by  exhibit  I.  He  is  also  required 
to  make  a  report  of  the  inspection  of  each  place  on  the  blanks,  exhibit 
II.,  and  directed  to  leave  a  card,  exhibit  III.,  at  each  place  inspected, 
which  serves  to  notify  the  owner  or  tenant  of  the  inspection^  iff  hs 
should  be  away  at  that  time.  Each  card  is  supposed  to  be  filled  oat 
and  sent  to  the  oflSce  by  the  grower,  who  states  what  he  has  done  or 
will  do  in  the  near  future  to  comply  with  instructions.  I  may  add  thst 
upon  the  receipt  of  the  reports  from  the  inspectors,  we  communieste 
with  the  growers  in  regard  to  the  conditions  of  their  orchards. 

This  s^-stem  has  given  much  satisfaction  in  Man'land;  our  aaij 
difficulty  is  that  our  funds  only  permit  the  inspection  of  about  twentgr* 
five  per  cent  of  the  state  during  a  season,  and  we  are  not  able  to 
reinspeet  this  territon-  within  a  reasonable  time  to  ascertain  the 
existence  of  neglected  cases  and  enforce  the  law,  where  neeessaxy. 

The  important  aspect  of  this  woi^  that  I  wish  to  point  out  ii^  thai 
thtre  is  HO  doubt  that  th^  pirsoMoi  contact  method  of  dispensing  •»• 
formation  is  the  best  means  of  reaching  all  growers.  The  local  inspeo- 
tors  an-  enabled  to  havf  pt^rsonal  intenif ws  with  the  growers  in  their 
own  orehanls.  wheiv  th<\v  can  point  out  such  ins«*cts  or  diseases  as 
may  Ik-  atTt-ctiiiir  th»'ir  tn'«*s;  suiri^*st  pn>per  culturv  methods  and  give 
in  a  praotioal  inann«r  su<*h  infomiati«in  as  they  need.  Moreover,  bj 
this  systi'iii.  w»*  an*  ••iiabl*Hl  tn  n^aeh  many  faniirrs  who  may  crow  s 
few  tn-'->i.  aiul  on'hardisis.  who  may  ii«-v»r  attend  farmers'  meetings 
when-  swrh  suhjvets  are  discussr<l.  Further,  the  Nval  inspectors 
explain  the  work  of  th»^  department  to  thr  on*hardists  and  show 
that  our  t-fforts  arv  direi^ted  towanl  ht-Ipini:  them  in  the  proCeetioii 
of  their  tn:-es  and  in  pnnluetion  of  p^od  cn>p<.  rather  than  in  seekiiig 
enfitpct-mt-ni  of  thr  law. 

In  my  opinion,  th*-  ext»'nsion  w«irk  of  tlu-  ii»-partmfntj»  of  our  colleges 
and  stations,  and  Statr  il»-partin*nts  et»uKl  w«  11  adopt  such  a  plan  for 
dL^seminatinir  oTh*-r  airneultural  infonnation.  A  vi<it  of  a  good  pime- 
Tii*al  nun  t»»  many  «•!  t^ur  fanns.  sp«ndini;  tw^  •»r  thr»t^  hi>urs  or  longer 
with  Th'-  MWKrr  \\«»unl  W'  *'f  iiiurh  iTD at'T  s» Tvit'*-  Xi*  ih**  farmer  than 
many  l'ijll«iir.s  ^n  the  ditT*  nnt  suhj-vts  that  n.ay  U-  thn»wn  into  the 
x\;i>t. -pap*  r  haskft.  Th»-  fann»r  wants  pnti'ti«-al  information  and 
mt»>t  ''f  th-m  an-  fn«m  **Mi«our  "  The  i'ond:T:'»i>  at  taoh  pli 
difT-nr.t.  anil  what  w..uKl  U-  a  l'o»>1  suLn:»>:'."r.  :n  fann  mi 
fi-r  •  r.»'.  niav  U-  rntin*lv  u««*-leNS  *'T  unt!»'sini!'l»  f'T  another. 
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Public  Sprayers 

In  the  course  of  our  work  in  Maryland  for  the  control  of  the  San 
Jose  scale,  we  found  great  need  of  public  spraying  outfits  in  various 
parts  of  the  state,  especially  in  localities  where  fruit  trees  are  grown 
by  the  farmers  for  home  use  only,  and  around  our  cities,  towns  and 
villages,  where  a  few  trees  only  are  grown  by  suburbanites  for  the 
same  purpose.  Among  this  class  of  people  there  is  not  sufficient  inter- 
est at  stake,  ordinarily,  to  justify  their  procuring  spraying  apparatus 
with  which  to  properly  treat  a  half  dozen  or  so  trees,  but  they  are 
usually  eager  to  have  their  trees. healthful  and  willingly  employ  a 
public  spraying  outfit  to  treat  such  trees  effectively. 

It  is  not  an  uncommon  occurrence  to  observe  every  fruit  tree  grow- 
ing in  some  towns  or  villages  badly  infested  with  the  scale.  In  order 
to  aid  this  class  of  growers  by  furnishing  means  whereby  they  can 
have  their  trees  treated  and  to  demonstrate  the  field  for  a  successful 
business  to  the  end  of  inducing  private  parties  to  take  up  the  work, 
our  department  has  conducted  public  sprayers  in  different  parts  of 
Maryland  for  the  past  two  years.  The  past  season,  twenty-five  outfits 
were  operated.  A  responsible  man  was  secured  to  superintend  each 
outfit.  The  spraying  was  conducted  on  a  basis  of  cost  of  operation 
and  not  with  any  desire  to  make  a  profit  for  the  department.  The 
past  season,  the  concentrated  Lime  Sulfur  Solutions  were  used,  which 
greatly  facilitated  the  work. 

The  venture  has  been  a  great  success  in  our  state.  In  each  locality 
twhere  an  oufit  was  operated,  there  has  been  more  work  than  could 
be  accomplished  prior  to  the  opening  of  the  buds  in  the  spring.  This 
year,  two  of  the  outfits  continued  operations  by  spraying  for  the  con- 
trol of  the  Codling  Moth. 

Aside  from  offering  immediate  relief  in  saving  fruit  trees  that 
would  otherwise  have  been  killed  by  the  San  Jos6  scale,  the  inaugura- 
tion of  this  work  has  accomplished  in  many  instances  the  principal 
object  for  which  the  work  was  undertaken.  It  has  shown  that  there  is 
an  opportunity  for  such  a  business  which  will  give  a  reasonable  profit 
where  properly  conducted.  As  a  result  there  are  many  private  parties 
who  will  conduct  public  sprayers  in  Maryland  during  this  coming 
season ;  in  fact  there  are  some  who  have  done  considerable  work  this 
fall. 

I  believe  that  we,  as  inspectors  and  professional  men,  should  aim 
to  develop  means  whereby  our  recommendations  can  be  most  effectively 
put  into  practice.  There  is  no  doubt  that  the  operation  of  public 
sprayers  and  the  conducting  of  public  spraying  demonstrations  on  the 
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Alms  House  farms  and  in  other  selected  orchards,  showing  the  actual 
results  that  can  be  secun^d  by  spraying  for  the  Codling  Moth,  has 
accomplished  more  in  stimulatinpf  an  interest  in  and  populaming  the 
work  of  our  department  in  Mar^'land  than  any  other  work  that  has 
been  undertaken. 

The  Osage  Orange  Hedge 

I  am  unable  to  ^ive  actual  data  as  to  the  preneral  distribution  of 
hed^n*  plant,  but  it  can  be  stated,  that  it  is  commonly  employed 
a  make-shift  fence  in  the  Central,  Middle  Atlantic  and  Southern 
States  of  our  union.  Perhaps  it  is  more  abundant  in  Maryland, 
Delaware,  Pennsylvania,  Ohio,  Kansas  and  adjoining  states  than  in 
many  others  when*  it  is  occasionally  seen.  The  plant  is  indigenous  from 
eastern  Kansas  south  through  Arkansas  and  northeastern  Texas,  and 
throughout  the  prairie  regions  of  the  Mississippi  basin.  As  to  its 
occurren(*e  in  Mar>iand,  I  may  state  from  actual  observation  that  it 
may  be  seen  in  any  part  of  the  state  but  four  counties  particularly 
are  badly  afflicted  with  this  nuisance.  In  these  counties  there  are 
undoubtedly  far  more  miles  of  hedge  than  county  roads.  It  is  rather 
peculiar  that  in  those  counti(>s  the  fruit  interests  arc  far  more  pre- 
4lomiiuiiit  than  in  otht*r  counties  of  tht*  state.  In  many  instances,  this 
is  praetirally  the  only  fcnci*  on  tht*  fann.  It  thus  serws  as  a  divisi^in 
feneo  l)t*tW(M'n  farms,  as  wt*ll  as  a  suppos<Ml  l)arri('r  for  farm  animals 
lx»twffn  fields. 

The  OsaL'c  Ilt'dtTf  furnishes  an  a!)undaiit  f<NHl  plant  for  the  San 
Jos*'*  sealr,  and  as  this  p<*st  is  i:t»nfrally  <liss(>minat<Hl  over  the  central 
and  fast«Tn  jmrts  nf  tin*  stati*.  it  folltjws  tliat  prai'tically  every  hedge 
is  iiif«'st«M|  to  a  irn-atrr  or  l«'ss  «'xti*nt :  in  fact  I  hav<*  not  obser\'ed  an 
<)sa<.:f  ()raiiL'i*  htMlt;*'  that  was  not  infested  with  scale.  This  condition 
is  no  ijoubt  true  in  <>ther  stat«*s  where  tin*  two  nuisances  occur.  l*n- 
fortnnately.  th**  plant  is  so  viLroroiis  that  seldom  will  the  scale  kill  it 
ontrii:lit.  As  hetL'es  oiVt-r  es|»eeial  opportunity  to  thi»  ap'ncies  which 
aid  in  disseininati(»n  of  the  prst  thev  will  serve  to  inf<*st  fruit  trees 
e<nisi<i«Table  distances  fnun  them. 

As  ins[M-<'tors.  we  should  1m»  j»artieniarly  interested  in  treatment  or 
destnietiun  of  tlh'  OsaL''*  hedL'e.  only  as  it  serv«-s  as  an  important  and 
\\  jfji^pnad  fiMni  ))lant  f<»r  the  San  .losi-  >eal«-.  However,  the  hi^ge 
ma>    I"    enrnlemiied  for  otht-r  it'onomir  reasons,  as  follows: 

Kipst.  That  siltjom  is  tlnre  sii-n  a  h-MJL'e  that  will  sent'  as  a  pmp<»r 
f«rii' .  If  it  s<rv»s  as  a  harrier  to  jinrsts  and  I'attle.  it  will  contain 
hMtis.  liirinitlinLT  Iiml's  and  sjierp  ti>  pass  throuu'h.  and  as  a  whole 
mav  Im-  ennsiiii-i-fd  wortiiless  in  liarrini:  our  domestic  animals. 
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Second.  While  repairing  is  from  time  to  time  necessary,  it  is 
seldom  practical.  This  expense  added  to  that  of  trimming  the  hedge 
every  year  to  keep  it  in  a  presentable  condition,  is  more  than  enough 
to  effect  the  cost  of  erection  of  a  good  wire  fence.  The  hedge  should 
be  given  one  or  even  two  or  more  trimmings  each  season.  This  is  an 
expensive  and  very  disagreeable  operation  principally  on  account  of 
the  thorns. 

Third.  The  Osage  Orange  plant  is  a  very  vigorous  grower,  its  roots 
permeate  the  ground  on  each  side  of  the  hedge  for  at  least  ten  feet 
and  in  many  cases  greater  distances.  It  thus  robs  the  soil  of  fertility 
and  moisture  that  should  be  accessible  to  crops  planted  in  the  field. 

There  are*,  therefore,  several  vulnerable  points  of  attack,  in  fact  the 
majority  of  those  who  keep  Osage  hedges  recognize  it  as  a  general 
nuisance,  but  aside  from  the  natural  reluctance  to.  lose  the  first  cost 
of  the  plants  and  perhaps  many  years  of  expense  in  maintenance,  the 
expense  of  grubbing  up  the  hedge  and  the  setting  of  a  new  fence  is  in 
the  majority  of  cases  the  only  excuse  for  their  existence  on  so  many 
farms. 

In  Maryland  the  department  has  adopted  the  policy  of  allowing  the 
farmers  three  years  in  which  to  rid  their  property  of  this  nuisance. 
Thus  the  hedge  bordering  on  the  fields  to  be  cultivated  each  season 
can  be  destroyed.  This  method  will  not  work  a  hardship  on  the  owner 
or  tenant,  and  it  is  hoped  that  it  will  serve  to  gradually  eliminate  this 
important  food  plant  of  the  San  Jose  scale,  and  otherwise  expensive 
make-shift  for  a  fence  from  Maryland  farms. 

It  seems  to  me  that  a  widespread  campaign  may  be  waged  by  the 
inspectors  of  the  several  states  in  ridding  our  country  of  this  most 
troublesome  hedge  plant. 


DISCUSSIONS  OF  QUESTIONS  ON  PROGRAM 

President  :  Questioh  Two :  *  *  What  means  can  be  taken  to  require 
the  railroad  officials  to  be  more  strict  in  demanding  certificates  when 
accepting  nursery  stock  for  transportation?** 

If  there  is  nothing  special  to  be  said  about  this  matter,  we  will  pass 
on,  as  the  railroad  officials  are  very  willing  to  cooperate  with  the 
inspector,  and  I  believe  have  always  sent  notices  of  stock  received 
without  certificates,  or  have  held  the  stock,  or  refused  to  take  it,  be- 
<»ause  it  was  not  accompanied  by  a  certificate. 

]\Ib.  Surface:  Notifications  of  the  receipt  of  foreign  stock,  how- 
ever, sometimes  do  not  reach  us  until  the  goods  have  passed  through 
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their  frrighl  olllea.  and  the  dupments  cannot  therefofv  be  taUmmi 
op.    These  people  hold  the  papers  in  their  oflfee  until  they 
eral.  instead  of  forwarding  them  at  ooee  to  ns.    They  do  not 
realize  the  importance  of  mailing  these  reports  immediatr^yy 
shipments  pass  through  their  idbot. 

The  Secretary  of  Agricoltnre  of  Penn^lTania  took  this  mattieg  «p 
and  went  to  the  headqaarters  of  the  Penn^hrania  Railway  Oo—pMjr» 
and  since  then  we  hsTc  been  notified  more  promptltjr. 

Ma.  Atwood:  We  haTc  had  something  over  two  thoosand  twposita 
from  transportation  companies,  and  we  hare  had  Tery  litde 
plaint  to  make  in  regard  to  delays  in  mailing  the  same.  We 
sixty  odd  transportation  companies  with  whom  we  are  in 
dence  and  we  agree  upon  the  necessity  of  prompt  reporting,  and  hsiw 
in  various  ways  secured  the  prcmiise  of  their  codperation,  ao  thai  tha 
thing  is  working  out  very  smoothly,  for  aU  purposes. 

Frebumekt  Washbubn:  Question  Four:  '^Are  scale  marks  to  bo 
considered  prima  facie  eridence  of  infestatioof '' 

Ma.  GoxETTE:    Until  this  last  year  we  received  some  litUe 
that  showed  signs  of  this  scale;  now  we  are  finding  a 
number  of  shipments  containing  scale  marked  trees.  In  Colorado  it  M 
a  matter  of  keeping  the  insect  out  of  the  State. 

Mr.  Atwood:    We  destroy  all  stock  with  live  scale  upon  it, 
nunw'fj'nu-n  are  verj*  wiUin^r  to  destroy  any  trees  with  scale 
upon  them,  as  their  pn^senee  is  a  distinct  injur>'  to  their  busim 

We  take  that  stand,  because  as  a  rule  the  nursery-man,  as  well  as 
the  buyer  of  the  stock,  will  refusie  to  buy  it,  if  scarred.  We 
take  trie's  and  fix  them  up  for  sale.  I  don*t  think  that  has  ever 
done  in  the  State  of  New  York,  and  the  nurRer>'man  will  not  handle 
trees  marked  with  M*ale.  and  if  received  they  are  returned  direet  to 
the  shipper.  It  is  necessar>'  for  our  inspectors  sometimes  to  stsoid 
between  the  nurser>'nien  and  the  fruit  prowers. 

We  all  know  that  trei's  will  show  scaW.  whether  they  have  been 
treated  and  fumigated,  or  not.  The  nurseryman  does  not  want  to 
arouse  the  suspicion  of  his  customer,  and  therefore  this  is  a 
tion  with  which  we  have  nothing  to  do  in  our  department.  The 
partment  takes  the  position  that  anything  with  live  scales  on  it 
be  (ie8tn>yed. 

We  have  requests  received  from  inspectors  in  some  of  tbe  Otkor 
states,  askin^r  h(»w  long  after  a  tree  was  fumigated,  it  would  be  in  a 
condition  to  be  sold.  How  long  will  a  scale  retain  its 
color  after  its  fumigation! 
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Mr.  Hitchins:  I  have  had  letters  asking  the  same  question,  from 
men,  and  have  replied  that  we  would  not  take  such  trees  at  all. 

Mr.  HEUSTEa):  I  have  had  an  experience  which  I  would  like  to 
relate  to  you.  We  have  had  an  opportunity  to  experiment  on  a  ship- 
ment coming  from  another  state.  The  scales  were  of  an  olive  color 
and  were  dry,  but  we  failed  to  find  a  single  live  insect.  When  one  of 
these  trees  was  examined  the  following  July,  however,  we  discovered 
a  few  young  lice  on  it. 

President  Washburn:  Question  Five:  ** Should  not  nurserymen 
be  required  to  fumigate  all  buds  and  cions  and  by  what  formula  t" 

Mr.  Atwood:  Some  of  our  nurserjrmen  are  obliged  to  fumigate 
cions  in  New  York.  Cions  are  fumigated  with  full  strength.  I  know 
of  one  nurseryman  who  has  made  a  practice  of  fumigating  all  of  his 
buds  with  the  full  strength  formula,  allowing  fifteen  to  twenty  min- 
utes exposure,  and  no  damage  whatever  was  done. 

Now,  there  is  no  objection  to  the  nurseryman  fumigating  his  buds, 
and  there  is  every  reason  why  he  should,  because  the  scales  are  likely 
to  be  attached  just  under  the  buds. 

A  man  can  go  into  an  orchard  and  get  his  bud  sticks  that  are  in- 
fested, and  thus  introduce  the  scale  into  his  nursery.  I  have  seen 
many  cases  of  this  kind. 

My  impression  is  that  fumigation  can  be  successfully  used  to  kill 
the  scale  on  the  buds.  Old  trees  might  not  be  affected  by  fumigation, 
but  there  is  some  question  as  to  whether  a  twenty  minute  exposure 
during  the  summer  would  not  result  in  disaster  to  growing  buds. 

President  Washburn:  Question  Nine:  **What  shall  be  done  for 
the  owner  after  his  orchard  is  inspected?" 

Mr.  Surface:  We  give  the  orchardist  a  written  report  as  to  what 
the  inspector  finds,  telling  him  what  pests  are  found  on  the  trees,  a 
duplicate  of  which  is  sent  to  my  office,  and  at  the  proper  season  for 
treating  these  pests,  we  write  him  again,  lest  he  forget,  and  tell  him 
that  this  is  the  time  the  pests  are  to  be  treated,  and  also  what  to  do 
for  them.  We  tell  him,  also,  that  if  he  has  a  spray-pump,  we  will  send 
our  inspector  to  his  orchard,  if  he  desires,  to  instruct  him  in  regard 
to  the  use  of  the  pump,  the  only  charge  made  is  for  the  local  trans- 
portation to  and  from  meals  and  lodging. 

President  Washburn:  Question  Twelve:  ** Shall  there  be  legisla- 
tion against  selling  fruits  infested  with  San  Jos6  scale  and  the 
Codling  Moth?" 

A  Member:  I  might  say  that  such  a  law  might  be  the  best  thing 
for  fruit  growers,  as  it  would  keep  infested  fruit  out  of  the  market. 
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Professor  Scot  at  one  time  was  of  the  opinion  that  the  yellows 
would  not  spread  in  the  far  South,  and  for  a  great  many  years  some 
of  the  growers  carried  stock  from  the  East  down  into  Georgia,  but 
we  have  never  found  a  single  case  of  yellows. 

Mr.  Surface  :  I  would  like  to  call  attention  to  an  article  by  G.  P. 
Clinton  in  the  Connecticut  Pomological  Annual  Report  for  last  Feb- 
ruary, in  which  he  discussed  peach  yellows,  and  brings  out  most  im- 
portant facts.  I  would  suggest  that  we  cite  these  references,  as 
oftentimes  a  man  is  too  busy  to  read  every  article  in  the  magazines, 
and  that  would  be  the  best  way  to  keep  in  touch  with  what  is  going  on. 

Professor  Taft  :  Our  experience  in  Michigan  does  not  give  us  rea- 
son to  think  that  the  disease  is  to  any  great  extent  influenced  by  cli- 
matic conditions  except  that  the  disease  generally  seems  to  be  most 
virulent,  or  the  trees  are  perhaps  more  subject  to  attack,  when  they 
have  been  weakened  by  a  severe  winter  or  other  unfavorable  cli- 
matic conditions.  The  disease  itself  is  unquestionably  of  a  con- 
tagious nature  for  although  peaches  are  grown  quite  extensively  in 
thirty  or  forty  of  the  Michigan  counties,  yellows  was  for  the  first  ten 
years  after  its  appeai^mce  in  Michigan  confined  to  a  single  county  al- 
though the  conditions  there  were  not  unlike  many  of  the  others. 

From  this  county  of  Berrien,  which  is  in  the  southwest  part  of  the 
state,  the  disease  spread  gradually  to  the  north  and  east  but  in  forty 
years  has  not  advanced  more  than  100  miles. 

Had  there  been  much  danger  of  the  spreading  of  the  disease 
through  nursery  stock,  it  would  have  unquestionably  broken  out  in 
ever>'  county  in  which  peaches  are  grown  but  the  fact  is  that  it  is  un- 
known in  fully  one  half  the  counties  of  the  state  and,  at  the  end  of 
twenty  years  after  it  was  first  noticed,  it  had  not  appeared  in  more 
than  a  half  dozen  counties. 

Mr.  Hitchings:  In  Maine,  we  have  had  to  do  away  with  the 
climatic  theory  maintained  in  the  Connecticut  article.  We  have  had 
for  the  last  few  years  a  great  increase  of  yellows,  and  the  point  of  the 
argument  is:  **Is  not  this  influenced  by  climatic  conditions?*' 

It  has  been  the  feeling  among  many  of  our  inspectors  that  the  dis- 
cussion of  this  article  has  been  inclined  to  prove  that  the  yellows  was 
due  to  climatic  conditions.  The  results,  however,  do  not  agree  with 
some  of  the  previous  work  done  by  Irwin  F.  Smith. 

A  ]\Iember:  Two  years  ago  some  fruit  trees  which  were  infected 
with  this  disease  bore  premature  fruit  and  this  year  they  bore  perfect 
fruit. 

Professor  T.vft:     I  have  seen  premature  fruit  which  was  rather 
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red  around  the  pit,  which  was  due  to  a  very  hot  season  or  to  borers, 
but  that  coloration  is  not  characteristic  of  yellows. 

President  Washburn:  Question  Fourteen:  ** Should  the  sale  of 
premature  peaches  be  prohibited?'' 

Mr.  Williams  :    This  is  a  question  of  importance  to  many  growers. 

Mr.  Tapt:  Our  law  rt»quires  the  destruction  of  premature  fruit, 
and  it  has  been  carried  out.  It  has  the  effect  of  securing  the  proper 
destruction  of  infested  trees. 

Usually  owners  are  not  inclined  to  cut  them  out,  but,  with  this  law, 
we  have  been  able  to  have  the  trees  promptly  destroyed. 

A  Member  :  In  some  states  the  gniwers  desire  to  harvest  the  crop 
before  destroying  the  trees. 

Mr.  Taft:  We  do  not  take  that  into  account  and  so  far  as  we  know 
the  disease  does  not  spread  during  that  period  of  the  year,  but  if  these 
growers  were  allowed  to  gather  in  the  fruit  and  sell  it,  the  trees  would 
not  be  promptly  destroyed.  If  the  fruit  cannot  be  sold,  they  will 
cut  them  out. 

President  Washburn:  Question  Fifteen:  ''What  is  the  present 
status  of  the  ('rown  Gall  on  apph*?  How  is  such  considered  in  issu- 
ing certificates!'' 

Mr.  Williams:  In  Alabama  th<»re  is  a  qu«*stion  whether  there 
should  be  an  allowaii<*e  for  oversight.  A  jxreat  many  tinu»s  the  owners 
of  nurserii's  are  ni)t  able  to  d<*tcriiiine  pt^rsonally  whether  all  trees 
ari»  frt'e  fnmi  Crown  (^all. 

Xow,  thrn*  was  om*  t)rder  dflivrnMl.  wh<'r«*  w«'  found  between  2  per 
cent  and  '\  prr  o«*nt  of  the  tn'fs  infrsti'd  with  Crown  (Jail,  and  accord- 
ing to  thf  law.  th«»  nurwryiiit'n  an*  n'quinMl  to  (h^troy  them. 

In  sonu*  statrs  thry  allow  2  or  .*{  ptT  (M»iit  for  oviTsit^ht.  Every  man 
raniiot  [x'rsnnally  look  after  his  stock. 

A  MEMiiKR:  If  I  have  IxM'ii  wroiiir  retrardinur  this  phase  of  inspec- 
tion, von  will  kindiv  let  uw  know  vour  opinion. 

One  of  the  very  l«rp*st  nnrs4Ties  notieed  a  lar«je  amount  of  Gall  on 
raspb«Tri«'s.  and  I  was  very  eertain  of  the  disease.  I  sent  some  of 
them  to  Washin^on  to  eontirni  my  dia&rnosis.  and  it  proved  to  be  a 
vtTv  had  eas«'  of  Crown  (Jail. 

I  sfiit  them  the  eertifieate  with  the  words  **Contairions  Diseases*' 
If  ft  nlT.  SI  I  that  tln-y  havi*  a  e«*rtilieate  allowinu  th«'ni  to  ship  stock.  It 
would  liave  eau.se<l  a  n»w ;  a  very  Iml'  row.  Thrse  pt-uple  are  morally 
CMnviiirrd  tliat  Oowii  (Sail  is  not  injurious. 

y\\i.  Ksun.:  Dt'strovinir  th»»  inf»*sted  tri*»'s  is  thf  only  measun.»  we 
havf  taki'ii  thus  far.  altliouudi  wt»  luive  to  k«M'p  the  trees  from  being 
.shipped.     Keef*ntly  a  eonsiirnnh'nt  of  apple  and  pt>aeh  trees  came  to 
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Harrisburg  which  I  personally  inspected.  Fully  15  per  cent  were 
rejected  outright,  and  fuUy  40  per  cent  of  the  balance  showed  marked 
symptoms  of  Crown  Gall,  and  were  only  accepted  on  condition  that 
the  consignee  would  not  sell  them,  but  use  them  experimentally  for 
his  own  planting.  The  balance  were  accepted  and  while  some  of  our 
scientists  do  not  attach  much  importance  to  the  disease  others  do,  and 
I  would  prefer  not  to  plant  them  myself.  I  would  be  glad  to  know 
the  opinions  of  the  members  present  as  to  what  they  would  have 
done  in  this  case.  There  is  considerable  trouble  and  we  must  in  a 
measure  depend  upon  the  care  and  honesty  of  the  nurserymen,  as 
there  is  usually  no  indication  of  the  disease  apparent  before  digging. 

President  Washburn:  I  would  not,  I  think,  under  the  circum- 
stances, refuse  him  a  certificate ;  yet,  I  would  expect  him  not  to  send 
me  any  more  trees  of  that  kind,  as  all  trees  I  would  expect  to  be  free 
from  diseases  of  any  kind,  and  I  would  also  make  him  understand 
that  I  was  giving  him  the  certificate  with  the  understanding  that  he 
would  reject  any  trees  found  with  Crown  Gall. 

Mr.  Worsham:  There  seems  to  be  a  good  deal  of  division  along 
that  line,  and  this  Association  ought  to  go  on  record  as  to  whether  we 
should  or  should  not  give  certificates  in  cases  of  this  kind. 

Mr.  Gillette:  In  Colorado  the  fruit  growers  despise  Crown  Gall 
as  much  as  anything  that  coines  into  their  orchards.  If  you  come 
across  a  stunted  tree,  you  will  find  if  you  investigate  that  it  is  in- 
fested with  Crown  Gall.  Last  year  one  of  the  leading  nurseries  in 
the  state  shipped  more  than  one  hundred  thousand  trees  into  another 
state,  and  a  large  percentage  of  them  contained  Crown  Gall,  but  we 
have  not  received  any  with  Crown  Gall,  to  our  knowledge,  yet. 

A  Member:  Concerning  the  statement  made  by  Mr.  Engle:  I  be- 
lieve I  should  have  allowed  him  to  keep  the  trees,  after  destroying  the 
15  per  cent,  but  I  would  also  have  made  him  promise  to  plant  them 
himself,  and  not  sell  them  to  his  customers. 

Mr.  Summers  :  My  own  feeling  for  several  years  has  been  that  the 
Crown  Gall  was  really  one  of  the  most  serious  nursery  problems  with 
which  the  inspector  has  to  deal.  There  are  several  distinct  aspects  of 
this  problem  which  should  be  considered.  One  is  the  propriety  of 
giving  a  certificate  to  a  nurseryman  on  whose  grounds  Crown  Gall  is 
found.  I  know  that  our  certificates  do  not  always  say  exactly  what 
they  mean.  I  will  say  frankly  that  if  I  did  not  give  certificates  in 
Iowa  to  any  nursor>'men  excepting  those  whose  stock  is  entirely  free 
from  Crown  Gall  I  would  not  issue  any  certificates.  I  am  speaking 
here,  of  course,  of  general  nurserymen  who  grow  apple  trees,  not  of 
those  growing  only  ornamentals  or  berry    plants.     I    cannot    help 
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agreeing  with  what  was  said  by  the  gentlemen  from  Colorado.    I  hftre 
been  studying  this  problem  for  a  good  many  years  myself  in  Iowa. 

We  have  Crown  Oall  in  a  good  many  orchards.  The  Crown  Gall 
trees  do  not  average  in  bearing  qualities  anywhere  near  the'avermgo 
of  the  other  trees.  It  is  possible  f»r  those  who  are  familiar  with  the 
effects  of  this  disease  to  go  through  an  orchard  and  pick  out  with  a 
fair  degree  of  certainty  the  Crown  Oall  trees.  Now  the  important 
question  is,  what  are  we  going  to  do  in  controlling  this  disease  t  It 
is  quite  one  thing  to  say  that  I,  in  Iowa,  for  instance,  will  reqoire 
nurser>'men  to  agree  to  destroy  all  Crown  Gall  trees  at  digging  time, 
and  quite  another  thing  to  see  that  this  rule  is  carried  out.  I  have  not 
been  entirely  consistent  in  my  policy  in  regard  to  this.  I  cannot  help 
regarding  it  as  little  more  than  a  mere  form  to  give  a  certificate  and  at 
the  same  time  require  an  agreement  from  the  nurseryman  that  he 
will  destroy  the  Crown  Oall  trees.  The  honest  nurseryman  does  not 
need  to  have  that  statement  required  of  him,  and  the  majority  of 
them  are  honest.  The  dishonest  ones  will  not  respect  it.  Here  la 
an  example  of  the  way  this  policy  works  out.  One  of  the  oldest  and 
most  reliable  nurserymen  in  Iowa  was  taken  ill  just  before  the  spring 
shipping  season,  with  pneumonia.  He  had  been  warned  that  he 
had  more  Crown  Oall  than  usual.  His  foreman  had  a  slight  in- 
terest in  the  business,  and  before  we  knew  it  he  had  sorted  out  a  lot 
of  Crown  Gall  trees  and  shipped  them  to  a  nurseryman,  a  dealer, 
who  was  ^oinfT  to  resell  them.  I  happened  to  be  at  that  dealer's 
grounds  by  accident  when  the  consi^nient  of  trees  arrived,  otherwise 
I  think  it  probable  that  they  would  all  have  been  delivered  to  cus- 
tomers. This  raises  the  ({uestion  as  to  how  many  Crown  Oall  trees 
are  beinpr  shipped  in  other  places  by  the  employees  of  nurser^^men  with- 
out the  personal  knowledjre  of  thos4»  nurserymen.  The  grower  above 
referri'd  to  was  not  personally  responsible.  He  had  jriven  proper 
din^etions  and  he  was  too  ill  personally  to  superintend  any  business. 
In  vi»r>'  many  casi.'S  larjre  nurs<»r\'nien  are  obliL'«»d  to  depend  on  men 
who  cannot  be  kept  up  to  the  stan<Ianl  th(>  nurserymen  would  wish. 
AVhat  an»  we  p)in^'  to  do  in  such  a  east*  as  this? 

Now.  I  would  add  in  elosinir.  that  I  think  this  Crown  Oall  problem 
is  (»ii*'  which  we  should  do  our  iM'st  to  take  <*are  of.  A  nursc^ryman  asks 
us  to  irispcet  and  issue  a  certitieate  on  his  st(K*k.  We  may  know 
that  h<*  is  doin^'  all  that  he  ean  to  keep  this  disease  out  of  his  nur- 
si-rv.  nt*v«'rthelcss.  h  cood  deal  of  (Vown  (tall  is  found.  lie  naturally 
ealls  upon  UK  f(»r  din*etions  as  to  how  he  can  ^>'n>w  clean  stoek.  If  we 
an*  to  refu.s4'  him  a  eertilieate  he<*ause  fif  the  presence  of  any  disease 
it  sefiiis  to  ine  that  we  should  he  ahl«'  to  ^ave  him  more  than  a  few 
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vague  hypotheses  as  to  the  methods  by  which  he  can  eradicate  that 
disease.     . 

S.  J.  Hunter:  It  seems  to  me  that  we  have  arrived  at  a  place 
where  we  may  properly  ask  the  question :  What  part  can  this  Associa- 
tion take  in  dealing  with  such  cases  as  the  one  under  consideration  T 
It  would  seem  pertinent  to  ask,  Can  this  Association  standardize  the 
work  of  the  inspectors  in  the  various  states  ?  It  is  generally  conceded 
that  the  Crown  Gall  may  be  found  wherever  apple  stock  is  grown. 
The  gentleman  from  Iowa  has  given  proper  expression  to  this  phase 
of  the  subject.  There  is  some  difference  of  opinion  regarding  the  in- 
jurious effect  of  this  crown  gall,  but  the  majority,  I  believe,  look  upon 
it  as  highly  detrimental  to  the  life  of  the  host.  Crown  Gall  in  the 
more  advanced  stages  is  more  readily  recognized  and  therefore  does 
not  pass  as  readily  as  some  of  the  subjects  of  quarantine.  The  issu- 
vance  of  a  certificate,  with  the  understanding  that  the  recipient  will  cull 
'.out  all  the  Crown  Gall,  is  a  common  practice,  although  by  no  means  a 
satisfactory  one.  It  seems  to  me  that  it  is  time  for  us  to  consider  in- 
spection both  at  the  nursery  grounds  and  at  the  point  of  destination. 

Mr.  J.  L.  Philups  :  We  have  done  a  great  deal  of  work  on  Crown 
Gall  for  five  or  six  years,  and  we  have  found,  almost  invariably,  that 
trees  affected  by  Crown  Gall  may  grow  fairly  well  in  the  orchard  dur- 
ing the  first  year  or  two,  but  will  die  before  many  years.  They 
simply  rot  off  and  die.  The  nurserymen  have  had  a  great  deal  of 
trouble  of  late  years,  as  some  trees  in  consignments  are  found  to  have 
Crown  Gall,  while  the  majority  are  all  right,  and  we  do  not  feel  like 
discarding  them,  unless  absolutely  necessary. 

We  realize,  also,  that  this  is  one  of  the  most  serious  troubles  with 
which  the  nurseiyman  has  to  deal,  and  we  have  given  a  good  deal  of 
thought  to  it,  and  conducted  many  experiments. 

We  noticed  that  scions  from  trees  affected  with  Crown  Gall  would 
produce  diseased  trees.  Forty  to  60  per  cent  of  our  experimental  trees 
were  affected  by  this  disease  where  scions  were  cut  from  diseased  trees. 

If  you  get  scions  from  healthy  trees,  you  will  have  little  or  no  trou- 
ble. We  had  an  opportunity  to  make  observation  during  the  past  two 
years  in  quite  a  large  number  of  trees  in  a  new  nurser>'. 

The  scions  came  principally  from  old  orchards.  A  large  percentage 
of  the  trees  are  in  the  nursery  at  the  present  time,  but  of  those  taken 
out  last  fall  only  about  from  6  to  9  per  cent  were  affected  with  Crown 
Gall. 

Our  present  understanding  of  the  matter  is  that  scions  cut  from 
trees  diseased  with  crown  gall  will  transmit  the  infection  into  trees. 
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grown  from  them  and  that  scions  cut  from  healthy  trees  will  prodnae 
healthy  trees. 

We  had  an  opportunity  to  observe  a  very  large  number  of 
during  the  last  5  or  6  years,  and  in  this  nursery,  in  particular, 
40,000  trees  were  under  our  observation.    In  practically  every 
where  the  scions  were  cut  from  the  tops  of  diseased  trees,  they  pro- 
duced Crown  Gall. 

It  looks  to  me  as  though,  if  50  to  60  per  cent  of  the  trees  in  a  wut^ 
aeiy  are  affected  with  crown  gall,  the  ^itire  lot  should  be  destroyed, 
but  until  nurserymen  have  had  a  little  more  time  to  get  their  nor- 
aeries  in  condition,  this  would  be  rather  drastic.  These  queatioiia,  as 
well  as  transmission  of  peach  yellows  and  measures  of  control  in  the 
nursery  are  discussed  in  my  report  now  in  press. 

This  concludes  the  Proceedings  of  the  meeting. 

J.  B.  Stxonb, 
Secretary 

Scientific  Notes 

A  Typical  Name  for  ths  Friend  Type  of  Noslo. — At  the  meettnir  eC 
economic  Entomologists  in  December,  1910,  there  was  more  or  less  ocmfii* 
sion  when  speaking  of  a  comparatively  new  type  of  nozzle.  As  no  genenU 
name  haa  been  decided  upon,  the  maker's  name  has  usually  been  giTea  this 
nozzle,  such  as  the  Friend,  Myers'  Power,  Deming,  etc.  It  is  so  dlsttnctljr 
•diCTerent  from  the  Bordeaux,  Vermorel  and  other  types  that  I  would  suggest 
the  name  Disc.  The  feature  of  the  nozzle  is  the  disc,  which  is  found  at  Um 
outlet  and  regulates  the  spray. 

This  type  is  being  used  very  extensively  and  is  a  great  improvement  over 
the  old  nozzles.  The  name  disc  describes  very  simply  the  main  feature  aad 
can  be  generally  used  in  such  a  way  as  not  to  show  any  partiality  to  mm 
individual  dealer  or  manufacturer. 

Should  this  suggestion  meet  with  the  approval  of  the  Economic  Entomol* 
ogists,  might  it  not  be  well  for  all  to  adopt  the  same  name? 

H.  L. 


JOURNAL    OF    ECONOMIC    ENTOMOLOGY 

OFHCIAL  ORGAN  AMERICAN  ASSOCIATION  OF  ECONOMIC  ENTOMOLOGISTS 


APRIL,  1910 


The  editors  will  thankfully  reoelve  news  items  and  other  matter  likely  to  be  of  in- 
terest to  sobsoribers.  Papers  will  be  pablished,  so  far  as  possible,  in  the  order  of  re- 
ception. All  extended  oontribntions,  at  least,  should  be  in  the  hands  of  the  editor  the 
first  of  the  month  preceding  publication.  Reprints  may  be  obtained  at  cost.  Con- 
tributors are  requested  to  supply  electrotypes  for  the  larger  illustrations  so  far  as  pos- 
sible.   The  receipt  of  all  papers  will  be  acknowledged.— Eds. 

Recent  years  have  witnessed  a  marvelous  increase  in  our  insecticide 
batteries.  Some  of  the  newer  or  quicker  acting  materials  or  prepara- 
tions have  already  been  suflBciently  tested  and  have  either  been  dis- 
carded as  worthless  6r  otherwise  accorded  a  suitable  place  in  our 
defensive  campaigns.  Last  year  we  were  confronted  with  statements 
of  injuries  to  fruit  trees  in  the  west  by  arsenical  poisons.  Other  in- 
vestigators have  denied  the  sufficiency  of  the  data  to  prove  the  thesis, 
and  have  attributed  the  trouble  to  other  causes  without,  so  far  as 
can  be  seen  by  the  uninitiated,  adducing  more  convincing  evidence  in 
support  of  their  position.  It  is  to  be  regretted  that  the  latter  parties 
have  not  yet  been  able  to  make  or  at  least  to  publish  the  results  of 
careful  studies  from  the  chemical  standpoint.  The  problem  is  too 
large  to  be  disposed  of  quickly,  and  too  serious  in  its  potentialities  to 
be  ignored.  Every  possible  factor  should  be  the  subject  of  careful 
investigations,  even  though  a  final  solution  is  not  reached  within  a 
decade.  There  is  a  grave  question  as  to  whether  we  are  yet  in  po- 
sition to  discuss  the  ultimate  effect  of  adding  to  orchard  soils,  an- 
nually, quantities  of  a  partially  soluble  arsenical  compound.  It  should 
be  remembered,  that  spraying  with  poisons  is  comparatively  new.  The 
effect  upon  the  soil  of  repeated  insecticide  applications,  should  be 
well  considered  before  the  use  of  any  material  is  advised  as  a  part 
of  the  regular  orchard  management.  It  seems  timely  to  at  least  raise 
a  doubt  as  to  advisability  of  using  large  amounts  of  poison  simply  to 
obtain  results  quickly,  unless  the  latter  are  necessitated  by  peculiar 
local  conditions.  We  would  suggest  for  the  present,  placing  more 
emphasis  upon  thoroughness  in  an  endeavor  to  secure  the  maximum 
benefit  with  a  minimum  application. 
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RevieiTvrs 

A  Monographic  Revision  of  the  Twisted  Winged  Insects  Com- 
prising the  Order  Strepsiptera  Kirby,  by  W.  Dwioht  Piebce^ 
Smith's  Inst.  U.  S.  Nat.  Mus.  Bull.  66,  p.  1-232,  15  pis.,  1909. 

Id  this  important  monograph  Mr.  Pien-e  h&a  includtHl  practicnily  all  that 
is  known  fonrerning  the  iXHrullar  parasitic  inscnrtM  <»f  tlie  order  Strepsiptera, 
The  w<»rk  i\>ntaInH  a  detailed  account  of  the  systematic  relationships  <if  these 
insects,  of  their  n*latioiis  to  tlieir  hynienopterous  and  houiopteruus  hOMts, 
their  eCTtH-ts  (»n  thi*se  hosts,  tlieir  taxonomy  and  geofa*aphi<'aI  diHtriliutioii,  a 
list  of  all  the  known  specit*s  and  a  very  complete  bilillography.  He  thas 
presents  ua  with  an  excellent  f<»umlation  on  which  all  future  students  «if  the 
group  will  have  to  build.  To  conservative  entomologiMts  it  will  aeeiu  that 
Mr.  Pierce  has  dealt  with  the  taxonomy  In  a  spirit  of  over- reflne men t,  or 
preciiwity.  A<*<-epting  Kirhy's  vi<'w  that  the  Strepsiptera  constitute  nn  Inde- 
pendent «irder.  he  seems  to  feel  that  he  must  give  this  snmll  (*ompact  in^up 
of  highly  siieciali/.cHl  parasites  the  status  and  dignity  of  one  of  the  larger 
orders.  Hv  therefore  divides  it  Into  4  sui)erfamilies  and  8  families.  He  cites 
37  pMiera  to  Inrlude  the  loi^  species:  25.  or  about  two-thirds  (»f  the  genera, 
and  40,  or  somewhat  more  than  one-third  of  the  species  U'lng  dcHcrilied  as 
new.  The  desire  to  All  out  an  order  in  this  elalK>rately  articulated  nmnuer 
necessarily  leads,  in  the  cane  under  discussion,  to  the  use  of  rather  meaner 
characters  for  su]>erfamily,  family,  generic  and  Kpe<*iflc  distinction,  and  puts 
the  Strepsiptera  imt  of  all  proper  perspectiv(>  to  the  other  insect  orders. 
FurtIi«*rnior«*,  the  iN'riiianent  value  of  these  cliaracters  is  rendered  highly 
]>roti]eiiiii(ir:i|  owiiiK  to  the  small  ainount  of  material  examined,  for  th«*  Strep- 
siptera :ir**  by  no  means  roinmon  in  roll«M'tions.  Thus  out  of  the  ln9  retarded 
siMM-i«^.  only  IS  ari'  known  from  specinienK  of  both  sexes,  and  in  of  thesie 
U'loii^  to  two  allied  genera.  Of  the  :;t  species  enumerated  in  the  largefct 
genus,  styfnjts.  for  example.  spi'iimeiiK  of  in  havr  not  be*'n  exainlncnl  l»y  the 
iintluM*.  ].'»  are  d«'srrilMMl  Inmi  siiiule  si)ei'iinens.  4  from  two.  3  fn»ni  three, 
1  from  fiiii:'  and  1  from  t\\*'  specimi'n<.  Some  whole  genera  or  i*ven  families 
are  1i:i-«m|  i»n  only  on«>  of  the  sext**i.  (^■rtMinIy  thi*  me:mer  speeifle  charar'tera 
iitili/fd  by  I'ierr<>  I'.in  have  tiixofioniit'  value  only  if  it  can  be  shi»wn  that  they 
are  >nlij*'''t  <<>  vi*ry  little  variation.  This  is  imiio^^sible.  however,  with  the 
\er\  limiTfil  amount  of  inatfrial  miw  on  hand.  Whfiber,  under  the  circuni- 
»iianri'H.  It  i>  ln-tt»T  tip  nniliiply  spiMji-s  ami  L'i*nera  ami  nm  the  risk  of  !«:if»- 
riflriiiL'  many  ^f  tliem  to  a  future  synonymy,  or  to  pi'ihimmI  very  8li»wly  and 
ronM'rvariv«-ly.  esperially  when  (b'aliiiu'  with  sui-b  a  sperializod  and  para»itlc 
groMp.  is  a  matter  on  wbii-li  there  ma\  U'  sunn-  difTfrence  of  opinion.  It  It 
I'lTtain.  lfi\%i'v«T.  that  the  latii'r  m«*tliiM|.  thtiuuh  it  may  seem  to  )h»  more 
t.!iiii!«i'i'>.  max  have  tli*-  advani^ii:*-  i>f  not  biinifnin;:  tb**  nonieneltiture  with 
'<iipft-tln<i<is  nane-s.  nor  n*-i  ••s^^jtatf  4>\t«'n>ivc  t:ix**nMmi<*  tinkering  and  read- 
.in-tnu-tr  in  tie*  futnn*  On*-  of  |»i»'ri'»''s  rca^MUs  f«»r  mnltiplying  spe«'les  Is  to 
Im-  I'HMmI  ill  lii.*;  assumptiiiii  that  r\try  spe«  !♦■•.  »if  Stn'p^^ip'enm  has  Its  own 
j.i:M  nl.ir  husi  s|i(M-i(>.».  Mut  in  A'  """hi^ntu.s.  of  wliii  |i  ]h»  has  S4*on  lUors 
II.  !'•  :  a\  than  ot  an.x  liTln-r  i;«'nu«>.  tliis  nili-  lin-aKs  dnwn.  for  Pnliittrs  rubiffi- 
».'•'">  ;■  alta<-Kfd  liy  |.  and  /*  ^  "I'm/*  Iiv  \\\i*  spfi  i»  s  nf  the  paraMlt(*f«.  and 
tiiji-  iif  th*-si'  siht:*-«  is  t  onim<*n  to  Ihi'Ii  tif  t|ii>  wasps,     if  ^^■^.  accept  thin  poattt* 
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late  of  very  exclusive  adaptation  of  parasite  to  host,  we  must  assume  that  the 
larvae,  or  triunguUns,  which  staud  but  little  chance  anyway,  when  they  are  on 
the  flowers,  of  getting  on  to  Hymenoptera,  have  their  chances  of  survival  still 
further  diminished  by  being  carried  to  the  nests  of  the  wrong  species  of  wasps 
or  bees.  There  are  also  a  few  minor  points  which  strike  the  reader  of 
Pierce's  monograph  as  being  inadequate  or  erroneous.  Thus  the  measure- 
ments should  have  been  given  uniformly  in  micromiUlmeters  (M) »  if  they  are 
really  as  important  as  he  would  have  us  believe.  The  view  that  the  Strep- 
Aipterou,  is  not  entoparasitlc.  These,  however,  are  slight  errors,  and  Mr. 
mouth  and  alimentary  tract,  as  Brues  has  shown,  and  there  Is  therefore  no 
reason  for  supposing  that  it  feeds  unlike  other  entoparasitlc  larval  insects. 
It  is  not  true  that  the  Strepsipteran  type  of  metamorphosis  "is  unique  among 
insects,"  for  the  reason  that  '*ln  no  other  case  Is  there  complete  endopara- 
sitism,"  since  the  trlungulin,  or  first  larval  stage,  even  of  the  female  Strep- 
slpteron,  Is  not  entoparasitlc.  These,  however,  are  slight  errors,  and  Mr. 
Pierce  is  deserving  of  great  praise  for  the  care  and  diligence  with  which  he 
has  brought  together  all  the  scattered  and  fragmentary  descriptions  of  the 
Strepslptera  and  for  the  copious  and  substantial  additions  he  has  made  to 
our  knowledge  of  this  extraordinary  group  of  insects. 

W.  M.  Wheeleb 

Experiments  with  Powdered  Arsenate  of  Lead  as  a  Practical  Boll 
Weevil  Poison,  by  Wilmon  Newell  and  G.  D.  Smith,  Louisiana 
Crop  Pest  Commission,  Circ.  33,  p.  251-333,  PL  1,  1909. 

Two  recent  publications  of  the  Lousiana  Crop  Pest  Commission  furnish 
the  most  important  data  thus  far  brought  forward  concerning  the  control  of 
the  boll  weevil,  at  least  as  far  as  its  control  in  the  lower  Mississippi  Valley 
is  concerned.  We  predict  that  the  results  published  In  these  two  bulletins 
will  be  worth  many  times  the  entire  cost  of  the  Commission  to  the  citizens  of 
Louisiana. 

In  Circular  23  of  the  Louisiana  Crop  Pest  Commission,  Professor  Newell  de- 
scribed preliminary  experiments  with  powdered  arsenate  of  lead  as  a  remedy 
for  the  boll  weevil,  which  indicated  the  practicability  of  its  use.  In  the  bul- 
letin Just  issued  the  outcome  of  practical  field  experiments  is  recounted  and 
It  is  evident  that  Mr.  Newell  and  his  assistants  have  demonstrated  for  the 
first  time  the  successful  use  of  poisons  for  the  boll  weevil.  There  is  a  long 
and  checkered  history  of  the  attempts  to  poison  the  boll  weevil  which  need 
not  be  rehearsed,  but  from  the  account  given  it  would  seem  that  a  method 
has  finally  been  demonstrated  which  is  both  effective  and  practical  under 
prevailing  conditions. 

The  principal  field  experiments  in  1908  were  destroyed  by  floods,  but  nine 
acres  located  at  Mansfield,  La.,  showed  an  increase  of  56  lbs.  seed  cotton  per 
acre  from  a  single  application  of  one  pound  of  powdered  arsenate  of  lead 
per  acre,  this  giving  a  net  profit  of  two  dollars  per  acre.  This  experiment  is  of 
interest  because  on  the  same  ground  experiments  were  made  with  Paris 
green  in  1907  which  showed  a  decrease  of  97  pounds  per  acre  aj^ainst  the  56 
pounds  Increase  when  the  arsenate  of  lend  was  used.  Two  experiments  car- 
ried on  with  liquid  arsenate  of  lead  showed  no  benefit  resulting. 

Several  cages  were  used  for  making  furtlier  tests  of  the  effect  of  powdered 
arsenate  of  lead.  These  were  about  five  feet  high  covering  a  single  plant 
which  bore  about  15  bolls  and  many  squares;   100  weevils  were  confined  in 
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each  cage.    The  plants  in  two  cages  were  poisoned  while  those  In  thm 
two  were  not.    Four  days  after  the  Introduction  of  the  weerils  on  Jnljr  M^ 
fully  half  of  tliem  were  killed  on  the  poisoned  plants,  the  most  of  them 
during  the  first  two  days.    Altho  the  effect  was  not  as  pronoanced  mm  wl 
the  weoTlls  were  feeding  upon  squares  only,  it  was  so  enooomclBS  •• 
lead  up  to  the  extensive  experiments  of  1909. 

In  1909  experiments  were  carried  on  at  four  different  points  on  a  total 
96  acres  with  12  different  plots  treated  and  cotresponding  check  plotn. 
plots  were  arranged  so  as  to  determine  the  relative  value  of  from  1  to  10 
plications  and  from  1  to  50  pounds  per  acre  according  to  the  number  of 
applied.  The  plots  were  well  laid  out  to  determine  these  points  by  oonpni^ 
son  with  the  checks  and  the  number  of  Infested  squares  on  a  consldovaMa 
numl>er  of  plants  In  each  plot  was  counted  nine  times  at  weekly  or  ton  day 
intervals.  In  determining  the  profit  the  cost  of  the  poison  and  the  labor  waa 
deducted  from  the  benefit  derived  in  each  plot.  The  average  prodoctlon  of 
all  the  cotton  poisoned  in  12  plotM  on  46  acres  was  673.8  pounds  per  acre. 
The  average  production  on  12  similar  plots  not  treated,  a  total  of  49 
was  392.6  pounds  per  acre;  thUM  the  average  increase  in  production 
281.2  pounds  per  acre  or  71  per  cent.  The  tablets  show  the  profits  on 
plot  in  detail  and  the  profltM  are  so  uniform  and  the  benefit  on  the  wl 
area  is  so  evident  as  to  exclude  any  p<»8Hlbility  of  the  results  not  belna  thoroly 
reliable.  The  greatent  profit  per  acre  was  secured  by  dusting  five  tlmoa^ 
which  showed  a  profit  of  |23.64  per  acre. 

Mr.  Newell  points  out  that  the  fall  destrurtltm  of  cotton  stalks  la  neces- 
sary even  with  this  treatment.  If  the  poison  kills  76  per  cent,  and  the  weerlto 
be  excessively  abundant,  the  25  per  <*ent  iiot  killed  would  be  more  than 
enough  to  d(*8tn>y  all  the  squareK.  This  is  evidcnc<Hl  by  an  experiment  at 
WofHlMidc.  Lii..  wliere  there  was  an  uiiiiHiially  heavy  liifentation  in  1908  and 
no  cotton  wan  f?rown  in  19(^  ex<*(*j)t  on  four  acres  si)ecially  planted  for  the 
expt'Hnicnt.  uiNin  whidi  tlie  weevils  were  concentrated,  there  being  5  to  8 
we4*vilH  per  plant  at  the  first  polHonin>:.  Were  it  n<»t  for  the  poison  the  crop 
would  have  l»ecn  totally  destroyed.  As  it  waH  the  weevils  kept  c*omina  In 
until  about  .Inly  5  and  not  until  three  W(*ekH  later  or  after  four  appllmtions 
of  the  p<»is(m.  were  any  squares  fornicil.  The  most  successful  experiments 
witli  the  use  of  dry  arsenate  (»f  lead  were  where  tlie  Htalks  had  been  destroyed 
the  previous  fall  and  the  nunit»er  of  hit)ernatinf?  weevils  had  been  so  re^ 
duce<l  that  l»ut  a  Hniall  nunilH>r  etx'aped  the  poisoning. 

As  nilKht  l>e  exixH-ted  the  expcTinieiits  indiratml  that  early  varieties  Kbow 
more  iHMieflt  and  it  seems  prol)aliIe  that  the  iHiisoniiifir  will  be  more  profitable 
on  the  liniblpss  tyix*  of  eotton  than  on  the  spreading  s^trts.  due  to  the  smaller 
area  neceKsary  tf>  dust.  Fertilizers  also  aid  in  prtMluciny;  earllneas  with  a 
c<»rn*spondini;  greatiT  l>enpflt  fn»ni  the  dusting.  The  applications  In  the  cx- 
l>eriments  were  made  at  W(*<*kly  intervais.  Imt  the  (>x|>erimentH  do  not  allow 
ju*<t  liow  (iften  tho  duHting  can  lii>  made  to  iM'St  advantage.  This  needa  fni^ 
ther  work  and  other  |N>ints  in  tlie  prarticai  u«<e  of  the  iHiiwm  will  need  to 
In*  determined  l)y  experiment  as  the  method  of  application  will  probably 
with  the  M*aHon  and  various  CMndltion*^. 

Mr.  Kd  Ni'UWirth  at  West  Monroe.  \m.,  siMunM  the  l»t»st  resulta  of 
planters  who  made  a  practical  teut  of  tlie  dry  arsenate  of  lead,  seourlna  1401 
iHitinds  of  S4*ed  cotton  p«'r  acre  when*  it  was  dusted  and  S27  pounds  per 
on  that   not   dustml.   giving  an   increase  of  (\:{A   i>ou!ids  imt  acre  or  76 
cent.    He  uwhI  6  Itw.  of  p(»is4m  |>er  acre,  givini:  four  a ppli« nations.    The  antbora 
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recommend  that  the  poison  be  applied  flnst  when  the  first  squares  appear  and 
that  five  applications  be  given  at  weekly  intervals.  In  order  to  kill  the  great- 
est possible  number  of  weevils  when  the  later  applications  are  made,  while 
the  cotton  is  budding,  the  poison  must  be  blown  into  the  squares.  The  first 
application  requires  2%  pounds  per  acre  and  the  fifth  5  to  7  pounds  per 
acre.  The  margin  of  profit  in  poisoning  is  determined  by  the  market  price 
of  cotton  and  also  by  the  cost  of  arsenate  of  lead  and  of  labor.  With  cot- 
ton at  less  than  8  cents,  there  would  be  practically  no  profit  with  the  pres- 
ent cost  of  labor  and  materials. 

The  authors  are  to  be  commended  in  very  clearly  pointing  out  that  the 
treatment  will  be  ineCTective  unless  carefully  done  and  their  directions  are 
explicitly  followed.  The  cautions  given  the  planter  are  precise  and  every 
effort  is  made  to  point  out  the  possibilities  of  failure.  Such  an  attitude  on 
the  part  of  those  bringing  out  a  new  remedy  of  such  great  economic  impor- 
tance to  the  whole  cotton  belt  is  most  commendable  and  is  worthy  of  emula- 
tion. 

As  the  origin  of  arsenate  of  lead  as  an  insecticide  was  incidental  to  the 
campaign  of  Massachusetts  against  the  gypsy  moth,  so  the  dry  form  has 
been  evolved  as  a  boll  weevil  remedy,  and  will  quite  probably  come  Into 
wide  use  against  other  insects  as  it  possesses  many  points  of  superiority  to 
other  dry  arsenicals. 

B.  D.  Sanderson 


Current  Notes 

Conducted  by  the  AMOcimte  Editor 

Dr.  C.  J.  S.  Bethune  has  recently  resigned  as  Editor  of  Canadian  Entomo- 
logist, and  has  been  made  Editor  Emeritus  of  that  Journal.  Dr.  Bethune 
edited  the  first  five  volumes  when  he  was  succeeded  by  Dr.  Wm.  Saunders 
who  edited  the  magazine  for  thirteen  years.  Dr.  Bethune  then  again  took 
up  the  work  and  has  continued  it  until  the  beginning  of  the  present  year, 
thus  editing  twenty-eight  of  the  forty-one  volumes  already  issued.  Dr. 
Bethune  is  succeeded  as  editor  by  Dr.  E.  M.  Walker  of  the  University  of 
Toronto. 

William  Morton  Wheeler,  Ph.   D.,   Professor  of  ESconomic  Entomology  in 

Harvard  University,  delivered  eight  illustrated   lectures  during  January  at 

the  University  of   Pennsylvania  on  "The  Development   and   Significance  of 
Animal  Societies." 

Mr.  Alfred  F.  Satterthwalt  of  Mlddletown,  Pa.,  has  withdrawn  from  the 
position  of  Assistant  Economic  Zoologist  of  Pennsylvania.  Mr.  Satterthwalt 
expects  to  continue  In  entomological  work  and  Is  open  for  an  engagement. 

The  proposed  memorial  to  the  late  Dr.  James  Fletcher  will  take  the  form  of 
a  drinking  fountain,  consisting  of  a  granite  shaft  with  bronze  medallion  in- 
scription. It  will  be  erected  at  the  Central  Experimental  Farm  at  Ottawa, 
Canada. 

The  Connecticut  legislature  at  its  last  session,  appropriated  $30,000  for  a 
fire-proof  addition  to  the  chemical  laboratory  of  the  Agricultural  Experiment 
Station  at  New  Haven.  The  building  Is  now  being  constructed  and  will  be 
ready  for  occupancy  during  April.    Though  a  small  portion  of  the  new  struc- 
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ture  will  be  devoted  to  chemiHtry,  the  entomological  departmeot  of  the  sta- 
tion will  Imve  convenient  qunrterK  on  the  sei-ond  floor,  conslHtlns  of 
collei'tlon  room  and  laboratory  with  dark  room  and  small  Inaectanr 
nec'ted.  giving  altogether  about  1,400  square  feet  of  floor  space.  As  th* 
Hponding  space  on  the  lower  floor  is  to  be  occupied  by  the  botanical 
ment,  all  the  collections  of  the  station  will  hereafter  be  housed  in 
proof  building.  In  the  baHomeut  an  exhibition  room  about  20  z  26  fe«t  Witt 
be  used  to  display  pumpi*.  liiHiHrticldes  and  fungicides. 

Fn>m  the  March  Entomological  News  we  learn  of  the  death  of  ICr. 
Ulke  of  Washington.  D.  C  on  February  IMth.    Mr.  Ulke  was  89  yean  of 
and  wuH  a  well  known  ColeopterlHt  and  portrait-painter. 

ProfesRor  ChnrleM  H.  FemaUl  of  the  MnssachusettH  Agrlcultuiml 
Amherst,  Mass.,  who  has  been  quite  111  Hince  Dei'ember,  Is  now  able  to  to 
again. 

Entomological  NewM  for  Man'h,  nM*ordH  the  death  at  San  Franciaeo  lit 
Ft*bruary  of  Mr.  George  Willis  KIrkaldy  of  Honolulu,  H.  I.  Mr.  Klrkaldj  IMM 
a  well  known  Hemlpterlst,  and  the  flrnt  volume  «if  his  catalogue  of  ttH^ 
Hemlptera  of  the  world  has  already  l)een  publishe<l.  Mr.  KIrkaldy  woo  W^ 
years  of  age.    He  was  one  of  the  active  members  of  our  association. 

Mr.  F.  A.  JohnMton,  a  graduate  student  at  the  Massachusetts  Agrlcoltural 
College,  bus  a(*<'epte<i  a  ixtsitlon  with  the  Bureau  of  Entomology  at  Waob- 
Ington,  D.  C. 

Work  is  progressing  rapidly  on  the  new  Entomological  building  of  the 
Massai'husi'ttH  Agrlrultural  College.  Amherst.  Mass.  .  This  building  la  now 
riH>f«<4|  ill  anil  U  fxi>e(teil  to  lie  fltiisho<l  some  time  next  summer.  It  Is  large. 
CMinniiMlionH  nnd  tlre-jiriMif.  W<>  hope  to  pul»lls|i  a  detailed  des4*rlptlon  of  the 
liiiiidliiK  in  a  future  numlier  or  th4>  Journal. 

Mr.  11  ()  Mar^li  (if  the  liranch  of  Truck-Cmp  and  Stonnl-PrfMluet  liiseit- 
Invent  mat  ion<  of  th(>  Dureau  nf  KiitonioloKv.  V.  S.  I)«'partment  of  Arch-ul- 
tiin*.  has  rf*>iiiii«'(|  work  at  HiN-ky  Fonl.  (%i|<ira(io,  wh«M'e  he  had  hendquiirters 
last  yt-ar. 

.Mr.  .\  H  Ma*iM'>.  li  S..  a  Kradiinti'  nf  th»'  North  Candina  A.  A  M.  Col- 
i**i;«'.  ha.^  Immmi  ap|K)iiit«'(l  laiMiniiury  as.'<i<«tant  in  Kntoniology  at  the  Agrieul- 
tunil  KxiH-riiiMiit  Station.  Caincsville.  Fl(irid:i.  and  t-nien'd  up<»n  liU  new 
diitii'N  \Ut»  hist   wiN-k  in  .lanuary. 

ri(ii'  K  I'  Taylor  has  i'i'*«ii;niMl  Iii<«  pnsiiii>ii  as  Kntnniidoglst  of  the  Moan- 
tain  tit'iivf  KxiM-riiii«>nt  Statinn  in  .Mis*^iuri.  to  take  up  the  horticultural  In- 
>pi*itiiiri  wiirk  in  .\I***ia  Cnuiity.  (*oinradii;  his  iNi«>t  nffli-e  addn*8s  l8  Grand 
JiiiM  ?iiiii.     Thi'  'ouiity  i«<  payint;  $-.oon  n  yrar  for  tills  work. 

Mr  4;«iiri:i'  I*.  Wfldnn.  formerly  an  asNi<.taiit  In  th«*  .Maryland  Agrloultural 
Cnll'L't-.  ati'l  a  L'railuatr  of  tin*  roliiraiin  .\Krii  iiltwral  f'«i]l«'K«\  Is  also  located 
in  (ii-.iii<t  .liiiiiiinn  ami  i'<  aitiiii:  a^  t'wM  Ki)tMnio]ni:i*.t  f(ir  the  Agrlrultaral 
K\:i  r.ni«ui   Stat:i>ii  al  Kurt  ('nlliii>. 

Mr  I><inald  .1.  CafTM-x.  L'laiiiMti'  ..f  th**  .Ma^.^arliii^t-tr^  .Vurh'ultuml  OoUege 
aihl  a  ::ra<lua'«*  stinli'iit  nf  it^  Kntitninl«i&;ii-.il  di-pai  iint'iit.  lias  accepted  a  poai- 
i.iiM  a-^  a-^l-'aiit  ti»  Mw  Siati-  Knii»nnilnL'i».«  of  ('••nnritii-iit.  Mr.  Cnflfn^jr  en- 
U'it;\  iiiM»[i  liis  iln'ir-  .laiiMary  ITMi  anil  uill  lia\i>  <  hari;i>  hirally  of  the  Gypsy 
.M"tli  .<iippri"isii»n  w.irk  at  Wallinufonl. 

Mallfd  April   i:..   llMn. 
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ON   THE   HABIT   WITH   CERTAIN   CHALCIDOIDEA   OF 
FEEDING  AT  PUNCTURE  HOLES  MADE  BY  THE 

OVIPOSITOR 

By  L.  0.  HowABD 

In  his  article  on  the  importation  of  2'etrastichus  xanthomeUBfice 
in  the  Journal  of  Economic  Entomology,  Volume  I,  No.  5,  1908,  pages 
281-289,  the  writer  described  the  observations  of  Paul  Marchal  on  this 
European  Tetrastichus  in  which  he  showed  that  in  many  cases  the 
ovipositor  is  used  as  a  pin  to  pierce  the  shell  of  the  egg  in  order  that 
the  adult  may  suck  its  contents.  He  showed  that  many  punctures 
were  made  in  this  way  without  oviposition  and  apparently  for  the 
purpose  of  feeding.  Similar  observations  were  made  by  Mr.  W.  F. 
Fiske  when  this  same  parasite  was  imported  into  this  country. 

Again  in  the  Journal  of  Economic  Entomology,  Volume  II,  No. 
4,  August,  1909,  page  278,  Dr.  H.  T.  Femald  mentions  an  undeter- 
•  mined  parasite  of  the  eggs  of  the  asparagus  beetle  {Crioceris 
asparagi)  and  in  a  circular  of  the  Massachusetts  Agricultural  Experi- 
ment Station  (No.  23,  published  July,  1909)  Doctor  Femald  states 
that  one  of  the  observers  of  this  insect  at  Concord,  Mass.,  reports 
seeing  the  parasite  occasionally  attack  the  eggs  with  its  mouth  parts, 
consuming  the  contents  of  the  eggs.  He  stated  that  he  had  not  ob- 
served this  himself  and  was  of  the  opinion  that  the  obser\'ation  needed 
verifying.  Mr.  C.  W.  Prescott,  of  Concord,  Mass.,  on  May  23rd  no- 
ticed that  a  number  of  the  eggs  of  the  asparagus  beetle  were  empty 
and  dead.  He  told  Mr.  J.  B.  S.  Norton,  of  the  Bureau  of  Plant 
Industr}^  who  was  there,  about  it,  and  together  Mr.  Prescott  and  ^Ir. 
Norton  examined  the  eggs  carefully.     They  saw  the  parasite  thrust 
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its  ovipositor  into  the  eggs,  and  afterwards  noticed  it  moathing  the 
aperture  and  apparently  absorbing  the  contents  of  the  eggs.  This 
observation  was  reported  to  the  Bureau  of  Ent<Mnology,  and  Mr.  A. 
F.  Burgess  of  the  Bureau  visited  Mr.  Prescott's  place  and  verified 
the  observations.  In  several  instances  he  noticed  that  the  parasites 
licked  the  wounds  made  by  the  ovipositor  after  it  was  withdrawn 
from  the  egg,  but  in  other  instances  direct  feeding  upon  the  eggs  ap- 
peared to  be  evident  by  their  gradual  collapse.  The  parasite  in  ques- 
tion  was  described  by  Mr.  J.  C.  Crawford  in  the  Proceedings  of  the 
Entomological  Society  of  Washington,  Volume  XI,  No.  3,  October* 
1909,  as  Tetrastichus  asparagi,  from  specimens  received  from  Doctor 
Femald. 

In  the  Comptes  rendus  hebdomadaires  des  Seances  de  rAcad^mie 
des  Sciences  de  Paris,  vol.  CXLVIII,  no  18,  p.  1223-23,  Ma>"  3,  1909, 
Dr.  Paul  Marchal  gives  some  interesting  observations  on  the  ovi- 
position  of  Aphelinus,  under  the  following  title:  *'La  ponte  des 
Aphelinus  et  Tinteret  individuel  dans  les  actes  li^  k  la  conservation 
de  IVspece.*'  His  observations  were  made  upon  Aphelinus  mytilaspidu 
in  relation  to  Aspidiotus  ostreaformis.  The  observations  in  brief  are 
as  follows : 

**Bt»f<)n'  t'jr^'-lsyinjr  the  llymenopterous  insect  places  itself  about 
the  (M'iiti»r  of  the  srale  which  covers  and  c<)ini)lctely  hides  each  of  thf 
Cocciiljc.  Thi'ii  it  advances  slowly  towards  the  periphery  of  the  scale 
witli  a  lii;ht,  Imlaiicin^,  sidewist*  nioyciiicnt  of  the  body  and  palpitat- 
iiiL'  with  its  antenna*.  Arrivinjr  at  the  ed^e  it  turns  bruaquely 
towards  th«*  ecnter.  and  on  dilTerent  evasions  it  In^^ins  again  in  other 
radial  tlinM»tions  the  same  niameiivres  without  leaving  the  Coooid. 
Thf  ohjfct  of  \\\vsv  sinL'ular  ]>rt>liniinari(*s  s<»enis  to  be  to  explore  the 
As|iidi«»tns  in  nrdt-r  to  lind  out  whether  the  conditions  n^quisite  for 
thf  la\  iiiL^  exist,  and  perhaps  also  to  choose  in  this  Aspidiotua  an  a|>- 
pn.priatt'  spot  for  the  r^M  which  it  is  to  insert.  In  July  it  happened 
that  iiiiinv  of  the  seales  eovcred  only  dry  Aspidiotus  which  had  been 

killed  hv  the  parasites  of  the  pre linu:  L'eneration.  and  the  Aphelinus 

^\rrt•  oMiu'iMJ  to  visit  many  1m  fore  tindini:  one  whii'h  was  in  good  con- 
ilitJKM  fnr  la\  jnL'.  In  i!>  liera!  they  did  not  remain  long  upon  the  dried 
AspidiutMN.  and  afit  r  ha\ini:  explored  them  hv  sonie  movements  from 
til-'  I'  iiti  r  to  the  perijdiery  they  al»an<|oned  them. 

"Winn  on  ihr  eontrarx  ili.-  AplieiinuN  fiMii»d  livinjr  Aspidiotll8«  it 
i\p|.r.  .1  tor  a  ratlur  Iihil'  tim»-.  aeeordinL'  ti»  the  method  jliat  indi- 
•'at«  d.  and  tlp*n  in^i  rted  its  ovi|iositnr  m»  as  to  eomplctely  pieree  the 
*'e;d''.  Till-  iivipnsjTnr.  at  tlrst  niily  partly  irisi-rted.  finally  penetrated 
ei.nipl*  til,\ .  so  that  tin-  helly  nf  th.-  parasite  came  in  contact  with  the 
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scale  of  the  Coccid  and  the  ovipositor  remained  thus  inserted  for 
some  minutes.  The  Hymenopter  then  withdrew  the  ovipositor  and 
applied  its  head  to  the  puncture  and  licked  the  imperceptible  moisture. 
It  then  again  inserted  its  ovipositor,  and  again  the  puncture  was 
licked. 

*  *  I  have  thus  seen  one  of  them  pierce  the  same  Aspidiotus  eight  times 
and  each  time  bend  its  head  to  the  wound  to  lick  the  liquid  which 
issued.  Without  interruption,  it  pierced  and  licked  alternately  for 
about  forty-five  minutes  up  to  the  time  when  I  stopped  it.  The  num- 
ber of  punctures  given  by  the  Aphelinus  to  the  same  Aspidiotus  is 
very  variable.  Frequently  it  does  not  exceed  two  or  three,  but  it  can 
also  be  much  greater. 

**It  is  very  certain  that  each  thrust  of  the  ovipositor  does  not 
correspond  to  the  deposition  of  an  egg,  for  I  have  only  once  found 
two  eggs  of  the  Aphelinus  in  one  Aspidiotus  upon  which  one  of  these 
Hymenopters  had  worked  in  its  accustomed  manner  for  an  hour.  In 
other  cases  it  has  been  impossible  not  to  discover  the  egg  of  the  para- 
site, which  is  rather  large  and  could  not  escape  my  attention.  It  is 
then  very  probable  that  the  Aphelinus  pierces  certain  Aspidiotus  only 
for  nourishment.  In  any  case  many  of  the  stings  with  the  ovipositor 
are  given  exclusively  for  this  reason." 

Just  as  Marchal's  observations  upon  the  curious  feeding  habit  of 
the  Tetrastichus  on  the  elm  leaf-beetle  eggs  were  soon  followed  in 
America  by  observations  upon  a  congeneric  insect  attacking  the  as- 
paragus beetle  eggs,  so  in  the  case  of  the  Aphelinus  and  its  Diaspine 
host  ^larchal's  observations,  have  been  verified  in  America.  At  this 
date  of  writing  the  writer  has  before  him  a  note  made  November  7, 
1908,  by  Mr.  J.  G.  Sanders,  then  of  this  Bureau.  Mr.  Sanders's 
note  reads  as  follows: 

''The  oviposition  of  Aphelinus  fuscipennis  on  AspidioUis  rapax, 

*'0n  opening  a  package  of  Aspidiotus  rapax  from  Catalina  Island, 
California,  several  parasites,  Aphelinus  fuscipennis,  were  noticed  upon 
the  twijzs.  One  female  was  observed  upon  the  summit  of  a  female 
scale  of  Aspidiotus  rapax  critically  examining  the  surface  of  the  scale 
with  innumerable  sweeps  of  the  antennte  from  the  margin  to  the 
apex  of  the  scale.  After  a  moment's  obser\'ation  the  ovipositor  was 
thrust  into  the  scale  near  the  apex,  and  constant  working  of  the  abdo- 
men was  continued  for  eight  minutes,  when  the  ovipositor  was  with- 
drawn and  tlie  Aphelinus  turned  aboiit  and  apparently  sealed  the 
wound  in  tJte  scale  with  her  mandibles.*' 

An  attempt  has  been  made  to  watch  the  oviposition  of  other  scale 
insect  parasites  in  the  Department  greenhouses  since  the  arrival  of 
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Doctor  Marchars  laat  paper,  but  nothing  oomparable  to  his 
tiona  has  been  noticed  as  yet.  We  have,  however,  now  four  independ- 
ent observations  upon  four  different  species  of  parasites  and  hosts, 
and  it  seems  more  than  probable,  now  that  attention  has  been  eslled 
to  this  matter,  that  this  interesting  and  apparently  (to  the  species 
concerned)  important  habit  will  be  found  to  be  quite  widespresd. 

I  close  this  note  with  a  transcription  of  Marchal's  dosing  psrm- 
graph  in  his  last  paper : 

''Ces  exemples,  que  les  observations  ult^rieures  ne  ponrront 
quer  de  multiplier,  montrent  que  Tint^ret  individuel  peut 
fester  assez  fr^quemment  par  des  habitudes  normales  dans  rseeom- 
plissement  des  actes  qui  accompagnent  la  ponte  et  qui  ont  poar  bat 
d 'assurer  la  conservation  de  I'esptee  chez  les  Insectes.  II  y  s  14 
un  facteur  jusqu'ici  n^glig^  et  dont  il  convient  de  tenir  compte  dans 
r^tude  de  revolution  et  de  1&  sp^ialisation  souvent  si  ^roite  des 
instincts  11^  k  la  reproduction  qui  s'observent  chez  les  Insectes  et, 
en  partieutier,  chez  les  Hymfooptires." 


LOCUST  DESTRUCTION  IN  SOUTH  AFRICA 

By  C.  W.  Howard.  Chtrf  of  Entomoloffical  SectUm,  Department  of  AgriemUwre^ 

\fo^ambifj9ic 

Pn)l)ahly  nowhoro  in  the  world  have  locusts  been  so  destructive 
and  «'X(*rriK(>d  such  a  baneful  influence  on  agricultural  pursuits  as  in 
South  Afrira,  and  nowhen*  (^Ise  has  so  unique  a  method  for  combating 
th(*iii  or  so  perfect  an  organization  for  local  extermination  been  de- 
veloped. Althoujrh  reports  of  the  work  have  been  frequently  noticed 
in  Aiiieriean  Kntoniolo^eal  publications.  I  know  from  personal  cor- 
n*sp<»n<lfii<M»  that  very  few  of  the  Anieriean  workers  are  thoroufrtily 
faniilar  with  this  South  African  work.  For  this  reason  a  brief  re* 
sunie  may  he  of  interest.  It  will  deal  mostly  with  conditions  in  the 
Transvaal  as  it  was  in  that  Colony  that  the  author  had  the  privilege  of 
conduetiuL'  two  lartre  loeust  eanipai^is. 

TxMMiKts  have  hecn  known  in  South  Africa  since  the  earliest  records. 
Tniini*nsr  swarms  in  th«*  «*arliest  days  of  S4*ttlement  are  said  to  haTe 
sw«*|»t  tlown  into  Capr  (*ol«>ny  frniii  the  North  and  North  West,  de- 
stroviiiL'  fV»Tvthinir  before  them. 

1  niyst'lf  have  srcn  swarms  with  a  fn^itaure  of  15  or  20  miles  and 
at  lea.st  <>n  or  To  niilt-s  lnnL^  takin<r  sfv«Tal  days  to  pass  a  given  pojnt 
and  tillinL'  tht-  air  si*  thiek  that  thf  L'lint  nf  the  sun  on  their  wings 
riiadf  onr  t-jisily  faney  h«'  was  in  a  snowstnrni.  Traveling  throng 
Kueh  a  swarm  is  not  pleajuint  and  many  horst-s  will  not  face  it.     Mon» 
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over  trains  were  often  delayed  by  the  greasy  crushed  forms  on  the 
tracks.  A  swarm  such  as  this. will  do  a  vast  amount  of  damage. 
Scarcely  a  green  thing  is  left  behind,  even  the  washing  hung  to  dry 
on  the  line  may  be  partly  devoured  and  the  ground  is  covered  with  a 
thick  carpet  of  the  faeces.  Large  trees  are  completely  broken  down 
by  the  weight  of  the  sleeping  locusts  at  night;  the  veldt  is  stripped 
bare  of  the  green  grass  in  the  dry  season  and  every  winter  crop  of 
grain,  etc.,  is  cut  down.  When  there  are  dozens  of  such  swarms  in 
a  country  the  size  of  the  Transvaal  it  can  easily  be  imagined  what  the 
results  are  to  the  farming  population.  During  the  invasion  of  the 
winter  of  1906  we  endeavoured  to  secure  statistics  of  the  loss  occa- 
sioned, and  we  found  that  at  least  £1,000,000  of  crops,  including 
damage  to  the  veldt,  had  disappeared  into  the  stomachs  of  these  lo- 
custs. 

The  flying  locusts  come  in  the  dry  season  when  few  crops  are  grow- 
ing and  those  usually  small  in  plots  which  can  be  irrigated  and  which 
can  be  protected,  at  least  partially,  from  the  ravages  of  the  flying 
locusts.  But  with  the  first  rains  come  the  hoppers,  the  progeny  of 
invading  swarms  of  flyers.  The  hoppers  have  been  aptly  termed 
voetgangers,  by  the  Dutch  population,  voetganger  being  the  term  for 
infantry.  When  a  district  is  full  of  hoppers,  not  in  swarms  of  feet 
or  yards  in  extent  but  often  actually  miles  in  extent,  marching  like 
an  army  so  thick  as  to  turn  the  veldt  brown,  the  farmers  may  well 
give  up  in  despair.  Nothing  will  turn  them  from  their  course  and 
every  green  thing  disappears  before  them. 

During  the  season  of  1906-^07,  referred  to  above,  when  locusts 
oviposited  in  enormous  numbers  over  the  whole  Transvaal,  the  statis- 
tics, also  referred  to  above,  showed  that  at  least  £10,000,000  worth  of 
crops  were  preserved  through  the  actions  of  the  Government,  which 
would  have  otherwise  been  destroyed  and  the  population  both  black 
and  white  reduced  nearly  to  starvation.  This  work  of  destruction 
was  done  by  the  Government  at  a  cost  of  about  £12,000,  an  in- 
finitesimal sum  compared  with  the  value  of  the  crops  saved.  So  thor- 
oughly was  the  work  done  that  scarcely  a  swarm  of  voetgangers  was 
able  to  escape  destruction  and  reach  maturity. 

To  correctly  understand  the  locust  problem  of  South  Africa,  how- 
ever, it  must  be  remembered  that  we  have  two  species  of  locusts,  dis- 
tinct in  their  habits  and  distribution.  This  is  a  fact  ignored  by  many 
European  writers  on  the  subject  and  has  caused  much  confusion.  Be- 
cause locusts  also  occur  in  Egypt,  Algeria  and  Central  and  East 
Africa  many  have  tried  to  prove  that  the  Sahara  desert  was  the  cen- 
ter from  which  locusts  spread  out  North,  East  and  South  over  the 
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whole  continent;  whatever  may  be  the  facts  concerning  North  and 
East  African  locusts  those  of  South  Africa,  so  far  as  we  have  been 
able  to  ascertain  have  no  connection  therewith. 

I  shall  avoid  the  points  still  open  to  discussion  and  state  briefly  the 
main  facts  about  the  migrations  and  life  history  of  these  two  locusts. 

The  most  destructive  and  the  most  diflBcult  to  combat  is  the  Brown 
Locust  {Pachytylus  sulcicoUis),  It  is  a  small  locust  of  quite  a  uni- 
form brown  or  dark  straw  color.  Its  permanent  summer  quarter 
(January  to  March  or  until  July)  seems  to  be  somewhere  in  the 
Kalahari  desert  and  German  South  West  Africa.  From  here  they 
begin  to  spread  out  in  March,  but  sometimes  not  until  July,  the 
winged  swarms  eventually  covering  an  area  which  may  include.  Cen- 
tral and  Eastern  Cape  Colony,  Orange  Free  State,  Basutoland  and 
most  of  Southern  Rhodesia.  Apparently  they  seldom  cross  to  the 
North  of  the  Zambesi  River,  and  only  at  the  height  of  the  cycle  will 
they  cover  the  entire  area  mentioned  above.  So  far  as  we  can  ascer- 
tain their  flight  is  affected  very  little  by  winds,  although  certain  sea- 
sons, for  some  reason,  the  bulk  of  the  swarms  turn  to  the  south  east 
from  the  Kalahari  and  during  other  seasons  to  the  north  east. 

By  about  the  first  of  July  these  winged  swarms  begin  to  oviposit. 
Each  female  deposits  two  or  three  pods  of  eggs  of  about  40  eggs  each, 
and  then  perishes.  Males  may  survive  one  or  two  months  longer. 
The  eggs  lie  in  the  ground  until  the  first  rains,  which  usually  begin 
about  the  first  of  October.  In  two  weeks  after  the  rains  the  first  hop- 
pers appear,  providing  the  atmosphere  has  been  warm  enough.  Many 
variations  as  to  time  of  hatching  occur,  owing  to  variations  in  the  time 
of  the  beginning  of  rains  and  owing  to  the  intensity  of  the  first  rains 
or  the  lack  of  proper  temperature.  I  have  seen  eggs  hatching  only 
in  the  following  February  and  March  and  eggs  deposited  in  the  areas 
of  Cape  Colony  where  rain  only  occurs  once  in  6  or  7  years,  will 
remain  dormant  several  years  and  still  hatch.  I  have  kept  eggs  my- 
self two  years;  they  hatching  at  the  end  of  that  period  when  they 
were  subjected  to  proper  conditions,  and  I  believe  that  the  Cape 
Entomolojjrist  has  secured  hatchings  after  a  lapse  of  five  years. 

From  6  to  8  weeks  are  necessar>^  for  the  growth  of  the  nymphs,  at 
the  end  of  which  time  they  obtain  their  wings  and  immediately  fly 
toward  the  Kalahari.  From  the  Transvaal  they  follow  almost  a  bee- 
line  to  the  south  west  and  this  is  true  of  Rhodesia,  while  from  the 
Orange  Free  State  they  go  westward. 

The  voetirnngers  of  the  Brown  Locust  remain  from  the  very  first  in 
very  eompaet  swarms,  sleeping  in  masses  in  grass  and  scrub  during 
the  nijrht  and  moving  in  massed  columns  during  the  day.     Swarms 
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hatched  in  close  proximity  gradually  come  together  until  miles  of  veldt 
will  be  covered  with  a  mass  of  hoppers  feeding  and  ihoving  along  as  if 
under  the  command  of  a  captain.  Such  swarms  quite  easily  cross  a 
river  as  large  as  the  Vaal,  by  swimming  and  by  forming  a  bridge  of 
their  massed  bodies.  This  habit  of  massing  together  makes  their 
destruction  more  easy. 

The  second  locust,  which  has  been  given  various  names,  such  as  Red- 
winged  locust  and  Bed  locust  {CyHocanthacris  septemfasciata,  long 
known  as  Acridium  purpuriferum) ,  is  not  so  destructive  as  the  Brown 
Locust.  It  does  not  cover  so  wide  an  area  nor  does  it  occur  in  such 
large  swarms.  The  fact,  however,  that  it  occurs,  not  on  the  high  in- 
terior plateau,  but  along  the  coast  in  very  unhealthy  and  uninhabited 
parts  and  also  the  fact  that  the  hoppers  do  not  form  such  compact 
swarms  as  do  those  of  the  Brown  locust,  all  tend  to  make  the  carrying 
out  of  measures  directed  against  it  more  difficult. 

The  red  locjist  is  much  larger  than  the  brown  and  at  the  breeding 
season  assumes  a  bright  wine  color  on  the  hind  wings,  giving  it  its 
name.  At  the  time  of  first  reaching  maturity  the  whole  body  also 
takes  on  a  dark  reddish  brown  tinge. 

Two  areas  seem  to  be  the  centres  of  distribution  for  this  locust. 
Small  swarms  may  sometimes  winter  in  almost  any  sheltered  valley 
in  the  low  veldt  of  South  Rhodesia,  Eastern  Transvaal,  or  MoQambique. 
To  the  south,  Natal  and  Zululand  seem  to  be  the  favored  area.  To  the 
northward  the  area  about  the  Zambesi  river  especially  south  of  that 
river  and  in  the  extreme  Eastern  part  of  South  Rhodesia  are  always 
winter  quarters  for  red  locusts.  Prom  winter  quarters  in  Natal  and 
Zululand  beginning  in  October,  they  spread  out  over  Natal,  Zululand, 
Swaziland,  eastern  Transvaal,  and  southern  Mozambique,  while  South- 
ward they  may  infest  the  coastal  area  of  eastern  Cape  Colony.  In 
the  North  they  spread  out  from  the  Zambesi  River  over  the  Zambesia 
district  to  the  northward  of  Quelimane;  over  the  southern  extremity 
of  Nyassaland  and  over  most  of  South  Rhodesia.  Red  locusts  are 
present  in  the  northern  parts  of  the  Province  of  Mozambique,  but  as 
there  are  no  white  inhabitants  there  and  the  natives  are  not  yet  in 
subjection,  \ery  little  information  can  be  secured.  The  relation  be- 
tween these  northern  and  southern  centres  of  emigration  is  not  yet 
known.  Probably  in  a  year  when  the  locust  cycle  is  at  its  height, 
swarms  would  migrate  from  Zululand  all  along  the  coast  toward  the 
Zambesi ;  and  reports  seem  to  indicate  that  swarms  have  passed  over 
the  Eastern  Transvaal  into  Rhodesia.  As  I  state  above  the  Red  locust 
is  a  coastal  locust  and  is  confined  usually  to  the  wet,  humid  and  hot 
coastal  areas  and  low  veldt,  but  in  years  of  unusual  abundance  swarms 
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may  oviposit  on  the  high  and  middle  veldt  of  the  Transvaal  and  south- 
em  Rhodesia  covering  the  eastern  two  thirds  of  these  colonies,  so  that 
we  may  then  have  a  double  infestation  of  locusts  making  the  problem 
a  more  serious  one. 

By  the  first  of  December  the  Red  Locusts  begin  to  oviposit,  each  egg 
pod  containing  about  95  eggs.  The  females  die  and  the  males  live 
on  for  some  time  more.  They  usually  select  very  choice  spots  for 
oviposition,  such  as  newly  planted  sugar  plantations.  On  the  Zambesi 
we  have  seen  at  least  twenty  tons  of  eggs  dug  from  an  area  of  not 
more  than  100  acres.  The  eggs  of  this  locust  are  not  so  dependent 
on  rains  as  are  those  of  the  brown  locust.  Indeed  they  are  usually  de- 
posited long  after  the  rains  have  begun,  unless  it  be  a  year  of  unusual 
drought,  so  that  in  two  to  three  weeks  after  oviposition  the  young 
hoppers  begin  to  hatch  out.  That  is  in  the  South  the  hoppers  begin 
to  appear  about  January-  first,  while  in  the  North  they  may  be  found 
by  the  middle  of  December. 

In  about  two  months  the  hoppers  have  reached  maturity,  and  come 
together  into  more  compact  swarms  than  before.  When  they  have 
assumed  their  wings  they  make  for  winter  quarters,  although,  as  we 
have  pointed  out,  summer  and  winter  areas  and  migrations  are  not  so 
well  marked  out  as  is  the  case  with  the  brown  locust. 

In  tho  Transvaal  and  South  Rhodesia  it  usually  happened  during 
bad  srasoiiK  that  as  soon  as  the  campaign  against  brown  locusts  had 
coas<'d  another  had  to  be  bejrun  a^^ainst  the  red  locust,  so  that  the  whole 
yrar.  from  thr  <*nd  of  the  dry  season  until  the  end  of  the  wet  sea.s4m, 
was  spent  upon  this  on«»  problem. 

Bt'fore  L'oiriL'  farther  it  may  he  well  to  describe  the  method  employt»d 
in  South  Africa  in  destroying:  loeusts,  as  it  is  one  peeuliar  to  South 
Africa  and  so  far  as  I  know  has  not  yet  been  eniploy<'d  elsewhen*. 
Indeed  sniiif  KntonioIo^Msts  in  other  continents,  n'fuse  to  acknowledire 
its  efficacy  in  si)it«»  of  the  jrimtliy  reports  annually  issued  by  the  vari- 
ous AL'ricultural  Departments  of  South  Africa. 

It  was  early  recoirni/ed  that  it  was  useless  to  attempt  to  destroy 
winired  hn-usts  at  the  iniLrratiiiL'  s«'ason,  althouLdi  i*ver>'  method  which 
could  he  devised  for  tlnir  d»-struetion  was  encoura^red;  even  to  urging 
the  natives  to  use  them  nmre  i-ommonly  as  an  article  of  food.  The 
niMst  that  eouM  l>e  done  was  to  call  out  all  natives  and  white  p<M)ple 
nn  tin-  a|»[»roaeh  of  a  swarm  of  Ineusts  and  hy  the  use  of  smoke  or 
heatint:  of  tins  drive  tliem  otT  nf  a  en»p  and  compel  them  to  settle 
•  N»\\  h«ri-.  This,  liowevi-r.  is  not  an  ''asy  mailer.  A  locust  which  has 
rlown  a  numht-r  <»f  nnh-s  is  usuallv  hniiL'rx  and  a  little  smoke  or  a 
littjf  nois«-  in  a  iiu-*'  -jp-en  tield  <>f  nuii/e  or  forjii^'f  will  not  prevent  his 
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breaking  his  fast.  Consequently  all  the  eflforts  at  actual  destruction 
were  centered  on  the  voetgangers.  At  first  the  various  methods  sug- 
gested in  the  locust  reports  of  the  United  States  of  America,  Egypt, 
Cyprus,  and  Argentine,  were  tried,  from  the  digging  of  eggs  to  the 
use  of  rollers,  trenches  or  screens  and  pits,  to  that  of  the  famous  locust 
fungus.  All  were  found  ineflfective,  owing  to  conditions  existing  in 
South  Africa.  The  population  is  very  sparse,  labor  is  scarce  and  ex- 
pensive and  transportation  and  materials  are  very  costly.  Moreover 
these  methods  were  not  thorough  and  could  not  be  carried  out  over 
wide  areas  except  at  great  expense  to  the  Government  and  the  people 
were  not  yet  broad  minded  enough  to  take  up  the  work  on  their  own 
initiative.  The  old  Boer  was  indolent  enough  to  accept  a  locust 
plague  as  a  punishment  for  his  sins  and  resorted  to  prayers  and  days 
of  fasting,  like  our  half-civilized  ancestors  of  the  middle  ages,  in  the 
hopes  of  seeing  a  miracle  wipe  them  out. 

It  remained  for  Natal  to  devise  a  method  of  voetganger  destruction 
which  is  remarkable  for  its  simplicity,  cheapness  and  ease  of  applica- 
tion.    The  history  of  this  discovery  is  interesting. 

The  sugar  planters  in  Natal  found  the  locusts  very  troublesome 
about  1894.  They  tried  every  method  of  destruction  and  amongst 
others  the  pit  and  screen  system.  The  hoppers  were  driven  into  the 
trenches  which  were  about  two  feet  deep  and  in  the  bottom  of  which 
was  placed  four  to  six  inches  of  treacle,  a  waste  product  from  the 
sugar  mills.  The  treacle  held  and  smothered  the  hoppers.  But  it 
was  soon  noticed  that  when  the  trenches  were  filled  with  earth  some 
treacle  oozed  out  and  the  survivors  hung  about  and  ate  the  treacle 
and  that  fresh  swarms  seemed  to  be  attracted  to  the  treacle  and  ate 
it.  They  then  tried  poisoning  the  treacle  and  found  arsenic  the  best 
poison.  The  next  step  was  the  use  of  a  bait  made  of  boiled  sweet  po- 
tatoes, molasses  and  arsenic,  but  this  soon  gave  place  to  poisoned 
molasses  sprinkled  about  on  the  grass.  The  credit  for  the  discovery 
so  far  belongs  to  Mr.  Gilbert  Wilkinson  a  sugar  planter  of  Natal. 
This  method  was  followed  for  some  time  with  considerable  success. 
Later,  I  believe,  at  the  suggestion  of  Mr.  Lounsbur>%  the  treacle  and 
poison  were  made  into  a  thin  solution  and  sprayed  on  the  grass  and 
vegetation.  This  sweetened  arsenical-spray  is  what  has  revolutionized 
the  whole  work  of  locust  destruction  in  South  Africa,  because  of  its 
simplicity  in  mixing  and  applying  and  its  complete  effectiveness. 
The  formula^  for  its  use  vrtv  with  the  size  of  the  hoppers  to  be  killed 
and  the  urgency  of  killing  them.  The  usual  strt»ngth  employed  is  1 
lb.  of  arsenite  of  soda  and  2  lbs.  of  crude  sugar  or  molasses  to  16  gal- 
lons of  water  but  in  special  cases  it  may  be  made  as  strong  as  1  lb. 
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of  arsenite  of  soda  in  8  gallons  of  water.  Its  effeetivenflss  Um  in 
the  sugar  or  molasses  of  which  locusts  are  very  fond  and  to  whidi  thej 
are  attracted  long  distances  by  the  odor.  It  is  therefore  best  to  use 
as  crude  and  strong  smelling  a  substance  for  sweetening  as  ean  be  pio- 
cured.  At  first  white  arsenic  was  emplc^ed,  as  a  poiscm,  whieh  liad 
to  first  be  boiled  with  caustic  soda  to  produce  a  sohible  oompoond. 
The  late  Mr.  Simpson  improved  this  by  introducing  the  use  of  anodta 
of  soda  which  is  soluble  in  cold  water.  The  latest  improvenMOt  is  tka 
production  of  a  concentrated  stock  solution  of  arsenic  and  sugar.  Soflh 
a  compound  has  been  made,  at  the  writer's  suggestion,  b7  the  Atlaa 
Preservative  Co.,  of  England  and  is  known  as  Atla$  LocMMddMm  It 
is  put  up  in  1  gallon  and  5  gallon  tins  and  only  needs  to  be  ndnd 
with  the  proper  quantity  of  water  before  using.  LociiBtiside  kis 
helped  very  much  to  push  the  woi^  in  the  coastal  regknia 
Mo(^ambique  where  transport  is  diflScult  and  costly  and  where 
petent  persons  often  have  to  prepare  and  handle  the  spray.  In  Oape 
Colony  they  prefer  to  prepare  their  own  concentrated  aohitioii  from 
arsenite  of  soda  and  molasses ;  but  in  other  parts  the  ooet  of  tins  and 
the  skilled  labor  necessary  make  such  a  method  impossible. 

The  method  of  applying  the  spray  is  to  locate  a  swann  of  hoppeta 
and  note  the  direction  in  which  they  are  moving.  Then  late  in  the 
afternoon  or  early  in  the  morning  spray  a  strip  of  grass  varying  in 
width  from  20  feet  to  wider,  depending  on  the  size  of  the  swamif 
clear  across  the  front.  If  it  is  a  small  swarm  spray  a  ring  oompletely 
around  them.  During:  the  night  the  hoppers  bunch  up  together  on  the 
^rass  or  hush  to  sleep,  and  in  the  morning  as  soon  as  the  son  has  dried 
off  the  dew  they  he^in  to  eat  and  move  outward.  Consequently  if  a 
ehoiet*  hit  of  ^ass  has  l>een  sprayed,  this  is  what  they  will  attack 
first.  They  will  die  in  from  one  or  two  to  24  hours,  depending  on  the 
strength  of  the  solution  used.  So  fond  are  they  of  the  sugar  that  if 
not  enough  sprayed  prass  is  left  for  all  the  hoppers  the  last  comens 
will  devour  the  first  which  have  died  or  arc  dying  and  so  one  doee  of 
poison  may  often  kill  3  or  4  hoppers. 

The  writer  once  visited  a  small  town  in  the  north  Transvaal  wliieh 
waM  heini:  overwhelmed  with  locusts.  The  locust  officer  had  joflt 
sprayt'd  a  strip  of  ^rass  about  10  or  15  yards  wide  clear  across  one 
sidr  of  the  town  lands  or  eoniinona^  to  cut  off  an  approaching  swarm 
of  hnitprrs.  This  swarm  was  at  least  5  miles  across  the  front.  On 
they  canir  till  they  striK'k  thf  sprayed  ^ass  where  they  staid  awhile 
and  t't'<l.  The  spray  had  pnrpos(*ly  be<*n  made  weak  to  avoid  the 
danL't-r  <»f  p<»isoniuu  cattle  and  the  hopfxTs  had  taken  some  time  to  die. 
Bill  whi-n  we  arrived  every  fence  eorniT  and  ever>'  corner  of  a  honae 
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and  even  the  streets  themselves  were  covered  with  dead  hoppers  and 
80  overpowering  was  the  stench  that  wagons  had  to  be  put  on  and 
load  after  load  of  dead  hoppers  was  taken  away  to  be  buried. 

When  the  late  Mr.  Simpson  came  to  the  Transvaal  as  Entomologist, 
it  was  not  long  before  he  saw  that  it  was  impossible  for  farming  to 
advance  until  the  locust  problem  was  solved.  He,  therefore,  began  a 
study  of  the  question  at  once.  His  first  move  was  to  study  carefully 
the  migrations  of  the  swarms  of  flying  locusts.  To  do  this  post  cards 
were  prepared.  On  one  side  was  the  address  and  franking  stamp, 
on  the  other  properly  ruled  spaces  for  the  required  information. 
These  cards  were  distributed  to  every  farmer,  police,  post  master, 
railway  station  master,  agricultural  society  and  in  fact  every  per- 
son who  would  accept  them.  As  soon  as  they  saw  locusts  they  marked 
on  the  card  whether  they  were  flyers  or  hoppers,  direction  of  flight  or 
movement,  egg  laying,  etc.  As  each  card  came  in  the  information 
was  recorded  with  pins  and  flags  on  a  large  map  of  the  Transvaal 
and  at  the  end  of  each  month  copied  m  colors  on  a  small  map.  If  the 
cards  reported  swarms  of  flying  locusts  which  we  thought  would  pass 
into  other  inhabited  areas,  telegrams  of  warning  were  at  once  sent 
out,  so  that  farmers  could  be  prepared  to  drive  them  from  their  crops. 
After  a  few  months  of  such  records  had  been  examined,  it  could 
be  easily  forecasted  in  what  parts  of  the  Transvaal  the  locusts  would 
oviposit  and  consequently  where  work  of  destruction  would  have  to  be 
carried  on.  This  system  was  taken  from  a  suggestion  of  Knuckel 
d 'Hercules  in  his  work  on  locusts  in  Algeria,  and  was  of  very  great 
value.  After  two  or  three  years  of  studying  the  migrations  of  locusts 
in  this  way,  their  movements  could  almost  be  forecasted  before  they 
approached. 

The  next  step  was  to  get  the  hoppers  destroyed  as  soon  as  they  ap- 
peared. *  At  first  the  Transvaal  farmers  were  afraid  of  the  arsenic,  so 
the  Cyprus  locust  screens  were  used.  After  onie  season,  however,  they 
were  abandoned  as  too  clumsy  and  ineflfective.  In  the  meantime  ex- 
periments and  demonstrations  had  been  carried  on  with  the  Natal 
spray  and  this  method  was  adopted  entirely.  The  arsenite  of  soda 
and  su^ar  were  given  free  to  the  farmers  while  the  spray  pumps 
(Myer's  Success  Bucket  Pumps)  were  loaned  free  of  charge.  Where 
it  was  impossible  to  persuade  a  farmer  to  use  the  poison  he  was  al- 
lowed to  use  a  strong  solution  of  soap  and  water  to  spray  upon  the 
hoppers.  This  was  not  \ery  effective  and  took  too  mu(?h  time  to  pre- 
pare, so  as  a  rule  he  soon  came  around  to  the  poison  method. 

The  phenomenal  success  which  followed  the  work  depended,  how- 
ever, on  the  organization.     The  year's  campaign  was  always  preceded 


870  JOUBNAL   OF    BCONOlf IC    BMTOflOLOOT  fVoL  S 

by  the  Entomologist  making  a  tour  through  the  infested  country,  dar- 
ing which  illustrated  lectures  were  given,  to  interest  the  fanners  in 
the  work.  Some  time  before  the  hoppers  were  due  to  hatch  out,  the 
poison  and  pumps  had  been  distributed  to  centres  convenient  for  dis- 
tribution to  farmers.  Then  locust  officers  were  appointed.  The 
Transvaal  is  divided  into  several  districts  over  each  one  of  which,  in 
the  affected  area  was  placed  a  locust  officer,  directly  responsible  to  the 
Entomologist  as  Chief  Locust  officer.  Large  districts  were  sub* 
divided  and  officers  placed  over  each  division  directly  responsible  to 
the  district  officers.  Then  under  these  sub-district  officers  were  men 
whose  duty  it  was  to  go  to  native  locations  and  government  lands  to 
see  that  all  hoppers  were  destroyed  on  them,  and  others  to  go  among 
the  farmers,  giving  demonstrations  and  persuading  each  man  to  kiU 
the  locusts  on  his  own  farm.  Only  men  who  thoroughly  understood 
the  farmers  and  could  use  tact  and  discretion  in  dealing  with  them 
were  chosen  as  locust  officers.  The  locust  staff  often  included  as  many 
as  160  men.  This  thorough  system  of  organization  meant  that  every 
man  was  at  his  post  doing  his  duty  carefully  and  promptly.  The 
Entomologist  was  always  at  headquarters  and  by  telegraph  and  tele- 
phone directed  the  whole  campaign.  The  work  was  executed  quickly 
and  with  no  waste  of  money. 

It.  of  ooursf,  took  sevenil  srastuis  iH^fiiro  all  the  fanners  fell  into 
line.  Imt  now  then*  is  seareely  a  fanner  in  the  Transvaal  who  will  not 
swear  hy  the  locust  killers. 

Krf>ni  a  study  of  the  Transvaal  locust  reports  Mr.  Simpson  siMin 
saw  that  the  Transvaal  alone  could  not  soIv(>  the  locust  problem.  In 
spite  oi'  h«*r  L'04id  work,  each  year  new  swarms  invaded  the  colony  fnmi 
outside  and  nt'ei'ssitatfd  its  r<*petition.  lie  aeeordin<;ly  placed  the 
matter  JH-fon*  th**  Ili-jh  Ctmiiiiissioner  of  South  Africa,  who  called  a 
eonfereiKM*  in  I'n-tnria  in  Auirust.  IIHMJ.  t«)  discuss  the  (|uestion.  This 
confrr^nee  resulted  in  the  rstahlislunt-nt  at  Prettiria  of  the  (Vntral 
South  .\friean  I^en>t  Munau.  This  was  lartrt'ly  Mr.  Simpson *s  idea. 
hut  alniosT  before  its  opjani/ation  was  lM**;un  Mr.  Simpson  died  and 
its  management  was  left  to  Iiis  successor.  The  liureau  was  under  the 
direction  id*  the  Transvaal  Kntonioloi^ist  hut  was  supported  by  funds 
frnin  all  th>'  ('•>li>nii*s  and  t<-rrit(irii's  in  South  Africa  including  the 
l'n»vine«'  tt\'  Mi».;anil»i<|ue  and  <ieriiian  South  West  Africa.  Its  work 
was  thi-  enlli-etion  and  tahulation  nf  infortnation  retrarding  locusts 
fnuM  thi"  whole  of  South  Afriea.  The  <*ape  Colony  had  already*  in- 
trodiiei-d  a  s\steni  vimewhat  similar  to  tliat  of  the  Transvaal  for  col- 
leetiiiL'  loeiist  repof  ts  aud  the  other  eoliinies  aud  territories  fell  into 
lini-.     'I'liese  rep«irts  all  wfnt   to  Pretoria  and  wen*  there  tabulated 
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and  a  monthly  record  map  based  on  these  reports  sent  to  each  sub- 
scribing colony.  Colonies  were  also  warned  by  wire  of  approaching 
swarms  of  flying  locusts  and  urgency  reports  issued  on  request. 

Although  the  work  of  the  Bureau  was  supposed  to  be  only  the  col- 
lection of  data,  it  was  really  much  broader.  In  May,  1907,  a  con- 
ference of  all  the  Ministers  of  Agriculture  of  the  various  colonies  was 
called  at  Pretoria  by  the  Transvaal  Minister  of  Agriculture  in  con- 
junction with  the  annual  meeting  of  the  committee  of  control  of  the 
Bureau.  At  this  meeting  the  Bureau  was  able  to  put  forward  facts  of 
such  importance  that  each  colony  pledged  itself  to  initiate  locust  de- 
struction  work.  That  was  the  beginning  and  subsequently  the  work 
has  gone  on  well,  even  the  native  territories  undertaking  locust 
destruction.  Since  then  the  Bureau  has  kept  up  popular  interest 
by  its  annual  reports  dealing  with  the  work  of  each  colony  by  suggest- 
ing where  improvements  could  be  made  and  by  the  issuing  of  in- 
formation for  newspapers,  etc. 

In  dealing  with  the  locust  question  we  should  not  forget  the  help 
received  from  natural  allies.  Locust  fungus  was  found  absolutely 
useless,  and  the  work  of  Mr.  Pole-Evans,  Transvaal  Plant  Pathologist 
on  the  fungus,  has,  I  think,  settled  the  question  of  its  use  in  South 
Africa  for  ever.  Early  in  the  work,  many  birds  and  small  mammals 
were  found  to  destroy  great  numbers  of  flyers  and  hoppers,  and  a  law 
was  passed  protecting  several  of  the  more  important  birds.  These 
allies  could,  however,  only  be  of  small  assistance  in  combating  such 
a  scourge  and  although  they  were  protected  ver>'  little  reliance  was 
placed  on  their  work. 

Thus  during  the  last  three  years  there  has  been  active  cooperation  in 
locust  destniction  throughout  the  whole  of  South  Africa.  The  results 
of  this  cooperation  soon  showed  themselves.  After  the  first  year 
Brown  locusts  in  the  Orange  Free  State,  Transvaal  and  Rhodesia  were 
ver^'  materially  lessened,  and  the  next  year  were  almost  lacking  in 
those  colonies,  while  the  past  season  there  were  none.  This  past  year 
brown  locusts  flew  down  from  the  Kalahari  and  German  South  West 
Africa  into  Central  Cape  Colony  and  oviposited  there,  but  that  is  the 
only  part  of  South  Afriea  which  has  been  infested.  The  Red  locusts 
are  also  disappearing.  Their  numbers  in  Natal  are  lessening  each 
year,  while  this  season  there  are  practically  none  in  the  Eastern 
Transvaal  and  Southern  ^loeambique.  In  southern  Rhodesia  and 
northeiii  Moi^anibitjue  they  are  still  quite  numerous,  but  the  work 
there  is  l)eing  extended  eaeh  year  farther  into  the  areas  of  egg  laying 
with  the  result  that  they  are  slowly  decreasing  in  numbers.  In  the 
district  about  the  lower  Zambesi  river  two  years  ago  inmiense  losses 
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were  suffered  from  the  destructioxi  of  sugar  cane  and  coooanut  by 
locusts.  Last  year  work  was  begun  in  that  area  which  resulted  in  the 
saving  of  about  £250,000  worth  of  crops  and  as  a  further  result  this 
year  locusts  have  invaded  only  a  very  small  portion  of  the  area. 

Taking  the  locust  problem  as  a  whole  there  is,  therefore,  only  one 
territory  remaining  over  which  there  is  not  absolute  control,  i.  e.; 
Parts  of  Oerman  South  West  Africa.  The  German  Government  is 
doing  its  utmost  to  control  the  pest  within  its  boundaries  but  when  we 
remember  the  character  of  the  country,  with  its  vast  extent  of  almost 
desert  land,  with  no  white  population  and  no  water,  we  qan  under- 
stand the  impossibility  of  the  task.  We  will  probably  have  swarms 
of  brown  locusts  invading  the  other  parts  of  South  Africa  from  that 
region  from  time  to  time.  Beyond  this,  however,  there  is  no  reason 
why  South  Africa  should  have  a  recurrence  of  such  a  scourge  as  in 
the  past,  provided  she  is  watchful  and  meets  each  small  invasion  with 
prompt  action.  Now  that  there  is  to  be  one  government  over  all  of 
British  South  Africa,  the  administration  of  such  matters  as  locust 
destruction  can  be  from  a  central  office  where  the  work  can  be  more 
successfully  directed  than  heretofore. 

The  locust  work  in  South  Africa  has  had  a  more  far  reaching  effect, 
in  the  Transvaal  at  least,  than  the  mere  saving  of  the  crops  in  immi- 
nent danfzer.  It  has  8ucc<HHh*d  more  thoroughly  and  more  quickly 
than  years  of  teaching  and  publishing  of  reports  could  have  done, 
in  converting  a  conservative  backward  people  to  the  value  of  new 
scientific  methods  in  combating  pests  of  all  sorts.  The  farmer  who 
was  fornierly  inelined  to  lauj:h  at  the  Entomologist  as  a  **bug  catcher" 
now  list r IIS  to  him  and  accepts  his  advice. 

NURSERY  INSPECTION  IN  MASSACHUSETTS 

Hy  IL  T.  Fkrnai.ik  Amhtrnt,  Mwh, 

In  sonif  respeets  the  wnrk  of  the  nursery  inspector  in  Massachu- 
setts would  seem  to  difVer  fmiii  that  in  most  .states.  Of  the  one 
hundnMJ  and  thirty  o<|(l  nurseries  requiring  inspection,  only  two  are 
at  present  urowinir  any  fruit  sttN'k.  nearly  all  devoting  themselves 
entirely  to  ornamentals.  LarL'e  sales  of  fruit  tn^^s  are  made,  of 
eourse.  but  the  only  evi<lenee  of  this  whieh  the  inspwtors  find  during 
th»'ir  fall  insi)eetions  an*  snuill  bi«H'ks  of  *'li*ft  overs*'  from  the  spring 
pun-hases.  lien*,  however,  the  San  »Iosi'  Seale  is  frequently  very 
abuiittant.  sustain  in  l^  the  now  well  rt-eoLniizcd  faet  that  the  inspeeton 
in  oth<T  states  as  well  as  in  Massaehusetts  are  not  always  infallible. 

Most  of  the  niirserieK  in  the  state  an*  snuill.  tlie  average  aaae  perliapa 
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being  ten  or  fifteen  acres,  while  the  largest  ones  are  of  less  than 
two  hundred  acres.  It  is  probable  that  almost  all  of  the  .interstate 
shipping  is  done  by  twenty-five  places,  and  it  is  remarkable  how  much 
of  the  stock  sent  out  is  purchased,  often  from  the  very  states  to  which 
it  goes. 

Every  nursery  is  actively  at  work  shipping,  by  the  first  of  October 
each  year,  and  in  order  to  complete  the  inspections  in  time  to  prevent 
holding  up  business,  these  must  be  begun  by  the  tenth  of  July.  The 
first  places  visited  each  year  are  those  selling  strawberries  and  hardy 
roses  only,  as  here  sales  are  practically  continuous  throughout  the 
summer,  and  as  by  law  all  certificates  expire  July  1,  these  require  the 
first  attention.  By  the  time  these  have  been  examined,  work  must  be 
at  once  begun  on  the  larger  nurseries,  which  are  actively  shipping 
evergreens  by  the  end  of  this  month. 

As  to  methods  of  inspection,  there  is  little  to  be  said.  Fruit  stock, 
Comus,  Viburnum,  ornamental  Prunus  and  Pyrus  and  other  plants 
liable  to  infestation  are  examined  individually  under  a  lens,  and 
with  Comus  in  particular,  this  means  many  weary  hours  during 
which  the  lowest  parts  of  the  body  are  the  head,  knees  and  tips  of  the 
toes.  All  such  plants  are  examined  separately  and  this  is  also  the 
case  with  all  kinds,  at  first.  If  after  a  prolonged  search,  however, 
no  scale  is  found  on  them,  the  inspector  considers  himself  at  liberty 
to  skip  plants,  examining  every  third  or  fourth,  and  finally  if  no 
evidence  of  trouble  is  found  he  may  cross  the  rows  in  a  block,  examin- 
ing each  row  as  he  crosses  backward  and  forward  until  the  block  has 
been  crossed  several  times  at  different  points.  From  this  sort  of 
inspection  nothing  is  considered  exempt,  though  perhaps  Berberis, 
Hydrangia  and  conifers  are  least  thoroughly  examined. 

While  such  methods  as  these  hold  good  in  general,  when  the  Gypsy 
moth  is  near  the  nursery,  nothing  can  claim  exemption  and  every 
plant  in  dangerous  or  even,  doubtful  blocks  is  thoroughly  examined. 
If  the  Gypsy  moth  is  found,  further  inspection  ceases  udtil  the 
fifteenth  of  September,  as  until  that  time  a  nursery  might  become 
infested  from  outside.  After  this  date,  inspection  is  resumed  for  such 
places  and  when  nothing  more  can  be  found,  a  certificate  is  given,  and 
as  this  expires  before  the  next  migration  period  for  this  insect,  the 
result  should  mean  as  great  freedom  from  it  as  inspection  can  make 
possible.  In  some  cases  where  shipments  before  this  date  are  im- 
perative, an  inspector  personally  goes  over  each  plant  dug,  while  it 
is  at  the  packing  shed,  and  if  satisfactory,  issues  a  certificate  covering 
that  shipment. 

During  most  of  the  inspection  period  the  Brown-tail  moth  is  not 
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easily  discovered,  being  either  in  the  egg  stage  or  in  the  form  of 
very  small  larvae.  As  it  would  be  impossible  to  inspect  the  nurseries 
after  the  winter  tents  have  been  formed  without  practically  prevent- 
ing a  large  part  of  the  business,  it  was  decided  in  1905  that  inspec- 
tions could  not  cover  the  Brown-tail  moth,  and  notice  to  that  effect 
was  issued,  while  the  nurserymen  themselves  were  warned  to  watch 
for  and  remove  any  tents  present  on  stock,  unless  they  were  prepared 
to  lose  their  interstate  trade. 

The  work  as  regards  the  Gypsy  and  Brown-tail  moths  then,  is  one 
in  which  this  state  differs  from  others.  Other  insects  are  watched 
for,  of  course,  and  occasionally  found,  but  have  thus  far  been  of 
little  importance  as  compared  with  those  already  considered.  Fungus 
and  other  diseases  occasionally  appear,  but  as  a  rule  the  Oypsy  moth. 
Brown-tail  moth  and  San  Josi  Scale  are  the  insects  making  most  of 
the  trouble. 

Under  the  law  of  1909  all  nursery  stock  brought  into  Massachusetts 
must  bear  on  each  package,  box,  bundle,  bale,  car  or  other  parcel, 
a  tag  issued  by  the  Massachusetts  Nursery  Inspector.  This  has  for 
the  first  time  made  it  possible  to  gain  some  idea  of  the  business  done 
by  other  states  in  Massachusetts,  and  the  result  has  been  something 
of  a  surprise'.  A  ta^r  may  moan  a  shipment  of  from  one  plant  to  an 
entire  carload,  hut  it  is  not  likely  that  there  are  many  single  plants 
s^'iit  in  this  way,  and  as  for  the  shipments  of  the  fall  of  1909  and 
KpriiiL'  of  1910,  ()V(»r  thirteen  thousand  tajrs  were  issued,  some  concep- 
tion of  the  value  of  Massachusetts  business  can  be  obtained. 

Tntil  the  winter  of  1908-09  it  was  ini[)<)ssibh»  to  iret  any  definite 
infornintion  as  to  the  amount  of  stock  imported  from  abroad.  During 
that  winter,  throu^'h  the  kind  offices  of  Dr.  L.  0.  Howard,  some  in- 
forniatiofi  was  nhtaini^l  from  the  Custom  Houst^s,  and  during  the  past 
Vfar  it  has  hnii  f»ossihh*  to  i.'ath«T  data  on  this  subject  which  appear 
to  hi'  praetieally  eniiiphtf.  Thus  far  during'  the  shipping  seasftn  of 
l!>Oi>  10.  thrrr  linndrtMl  and  om*  eonsiLmnients  from  foreimi  countries 
for  points  in  Massaehns«*tts  hav«*  hrm  received,  most  of  this  coming 
from  Ilolhintl.  followrd  hy  <H*rmany.  France,  Belgium,  England, 
Japan  an<I  S<-ntlan«l.  nam»'(i  in  ahniit  th«'  nril«T  of  thi*  amount  of  ship- 
ments. As  miH-h  of  this  stock  as  p(»ssihle  lias  }>r«'n  inspected  at  its 
di'stination.  Imt  nothiiiL'  lias  hitn  fnniid  thus  far  on  the  Europ<»an 
stnrk.  ♦xrrpt  that  nil  onr  lot  of  I'lft'iis  ffnrahutula  from  Holland,  con- 
sist Iiil'  of  tifty  plants,  forty -tiv«'  wm*  hadly  injurfd  hy  Crown  Oall^ 
iiu'lihiiiii:  th«-  Worst  rxamphs  rvrr  s»'i'n  l»y  the  writer.  With  the 
Ja|)an«s.-  stork,  ho\M'V«-r,  it  was  (iilVrrrnt.  A  numlKT  of  egg  ch.s<*^ 
of  th»*  Chinrsr  Mantis.  Tt  tioth  ra  siiu  nsis  and  aJMi  of  another  species 
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were  present,  and  if  these  insects  could  survive,  would  be  a  welcome 
addition  to  the  fauna  of  this  state.  Besides  these,  the  bag  of  a  small 
bag  worm  was  found  on  the  Umbrella  Pine ;  a  cocoon  of  what  appears 
to  be  a  Lasiocampid;  an  abundance  of  Auldcaspis  pentagona  on  flow- 
ering cherry,  and  large  numbers  of  Pulvinaria  camelicola  on  Euony- 
mVrS  alata  were  found,  and  these  on  comparatively  small  shipments. 
From  this,  it  would  seem  important  to  closely  examine  all  stock 
reaching  this  country  from  the  Orient.  Europe  has  already  con- 
tributed a  sufficient  number  of  insect  pests,  but  the  possibilities  of  the 
East  in  this  regard  have  as  yet  been  given  little  consideration,  and 
they  may  prove  to  be  serious. 


THE  INSECTICIDE  ACT  OF  1910 

At  the  Chicago  meeting  of  the  Association  of  Economic  Entomolo- 
gists, December  27,  1907,^  the  Standing  Committee  on  Insecticides 
reported  as  follows: 

**The  committee  believes  that  it  should  ascertain  whether  it  is  pos- 
sible to  secure  an  interpretation  of  the  national  pure  food  and  drug 
law  so  that  it  will  include  insecticides  and  fungicides,  and  if  this  is 
found  impossible  that  the  committee  draw  up  and  report  to  the  next 
meeting  of  this  Association  a  suggested  law  which  will  aid  in  securing 
uniformity  of  legislation  in  the  various  states  as  regards  the  com- 
pulsory analysis  and  labeling  of  insecticides  and  fungicides. 

** Voted  that  the  report  be  adopted  and  the  committee  continued.'' 

The  committee  corresponded  with  the  Bureau  of  Chemistry  of  the 
Department  of  Agriculture  and  found  that  it  was  impossible  to  so 
construe  the  Pure  Food  and  Drug  Act.  The  present  bill  was  there- 
fore drawn  along  the  same  lines  as  the  Pure  Food  and  Drug  Act  and 
was  introduced  in  the  Sixtieth  Congress  by  Hon.  Frank  0.  Lowden 
as  H.  R.  21318  and  in  the  Senate  by  Senator  Nelson  for  Senator 
Kittredge  as  H.  6515.  The  bill  was  referred  to  the  Committee  on 
Interstate  and  P'oreign  Commerce  in  the  House,  but  it  was  not  possible 
for  that  committee  to  consider  it  during  the  short  session.  In  the 
Senate  the  bill  was  referred  to  the  Committee  on  Agriculture  and 
Forestry  and  was  reported  on  February  1,  1909,  by  Mr.  Bumham 
for  the  Committee.     (Senate  Report  895.) 

It  was  found  impossible  to  bring  the  measure  to  a  vote  in  the 
Senate,  though  no  opposition  was  encountered.  The  bill  was  again 
introduced  in  the  original  form  in  the  present  (Sixty-first)  Congress 

*  See  .Tournal  of  Economic  Entomology,  1:  10. 
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by  Hon.  Frank  O.  Lowden  of  Illinois  (H.  R.  3658,  20989)  and  re- 
ferred to  the  Committee  on  Interstate  and  Foreign  Commerce. 

The  bill  was  introduced  in  the  Senate  by  Senator  Burton  of  Ohio 
(S.  6131).  On  March  8  a  public  hearing  was  given  by  the  Commit- 
tee on  Interstate  and  Foreign  Commerce  of  the  House  of  Represen- 
tatives to  members  of  the  Executive  Committee  named  below  assisted 
by  Dr.  J.  B.  Smith  of  New  Jersey,  Prof.  E.  L.  Worsham  of  Georgia, 
Prof.  T.  B.  Sjrmons  of  Midland,  J.  H.  Hale  of  Glastonbury,  Conn., 
•and  Mr.  E.  W.  Catchpole  of  North  Rose,  N.  Y.,  and  a  hearing  was 
also  given  by  the  Senate  Committee  on  Agriculture  and  Forestry. 
The  bill  was  reported  in  the  Senate  on  March  23  and  passed  the  Sen* 
ate  April  4.  The  Senate  bill  was  modified  slightly  to  correspond  with 
the  House  bill  which  was  reported  by  the  House  Committee  on  April 
12,  passed  the  House  in  the  amended  form  on  April  18,  which  amend- 
ments were  at  once  concurred  in  by  the  Senate,  and  the  bill  was  ap- 
proved by  the  President  April  26.  The  committee  highly  appreciates 
the  personal  interest  which  both  Mr.  Lowden  and  Senator  Burton 
evinced  in  securing  the  passage  of  the  act  and  is  under  obligations 
to  Chairman  Bfann  and  Senator  Dolliver  for  the  courtesy  of  hearings 
before  their  respective  committees. 

Upon  the  introduction  of  the  bill  in  1906,  the  Committee  on  Insecti- 
cides of  the  Association  of  Economic  Entomologists  consulted  several 
of  the  leading  manufacturers  and  found  them  favorable  to  such 
national  legislation,  but  that  they  felt  the  entoniologisUi,  agricultural 
chemists  and  manufacturers  should  get  together  and  confer  over 
several  minor  changes  in  the  bill  which  they  desired.  The  com- 
mittee therefon;  called  a  conference  of  all  the  manufacturers  and 
leading  entomologists  and  agricultural  chemists,  which  was  held  at 
the  American  Institute,  New  York  City,  Junt'  18,  1908.  The  mint- 
ing was  u  n'presentative  one  of  the  three  interests  named.  The  bill 
in  its  original  form  was  then  taken  up  and  carefully  discussed,  sec- 
tion by  section,  and  amendments  w(*n;  madi*  placing  it  in  the  form 
in  which  the  bill  was  reported  by  the  Senate  Committee  of  the 
Sixtieth  Congress,  and  the  bill  was  finally  adopted  in  that  form. 
The  bringing  of  these  amendments  before  the  proper  authorities,  and 
th«*  pn)per  pres4*ntation  of  the  entire*  bill  to  those  interested  was  left 
to  a  committee  consisting  of  Prof.  E.  I).  Sanderson,  Entomologist 
X.  II.  A^rricultural  Experiment  Station.  Durham,  N.  H. ;  Prof.  H. 
E.  SuinnnTs.  Iowa  State  Entomologist,  Ain«»s.  Iowa :  Dr.  J.  P.  Street, 
Chi'Uiist  Connecticut  Agricultural  Experiment  Station,  New  Haven, 
Conn.;  K.  (i.  Harris.  Sales  Manager  of  the  Vn^'land  Chemical  Co.» 
New  Yitrk:  and  II.  F.  Baker.  President  of  tht'  Thomsen  Chemieal  Co., 
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Baltimore,  Md.,  with  the  understanding  that  if  any  material  amend- 
ments were  to  be  made  that  the  conference  be  again  called  together 
for  their  discnssion.  This  committee  met  and  organized  as  an 
** Executive  Committee"  and  proceeded  to  arouse  public  interest  in 
the  measure  and  to  do  what  was  possible  toward  the  passage  of  the 
bill  before  Congress. 

An  Advisory  Board,  consisting  of  one  member  from  each  state, 
was  appointed  to  aid  in  securing  support  for  the  measure  in  each 
state  and  to  these  gentlemen  the  committee  is  greatly  indebted  for 
the  public-spirited  interest. 

Certain  changes  in  the  standard  of  lead  arsenate  having  been 
desired  by  certain  manufacturers,  a  meeting  of  the  manufacturers  of 
arsenate  of  lead  was  called  at  the  Belmont  Hotel,  New  York  City, 
December  8,  1908,  and  after  full  discussion  the  committee  was  in- 
structed to  secure  an  amendment  to  that  portion  of  Section  7  referring 
to  the  standard  for  arsenate  of  lead  so  that  it  should  read  as  in  the 
bill  now  law. 

The  bill  having  been  reintroduced  in  the  Sixty-first  Congress 
another  conference  of  the  manufacturers  was  called  by  the  Executive 
Committee  to  ascertain  if  any  further  amendments  were  desired, 
which  met  at  the  Hotel  Woodstock,  New  York  City,  November  18, 
1909.  At  this  meeting  there  were  thirteen  firms  represented,  which 
firms  produce  fully  80  per  cent,  of  the  insecticides  of  this  country 
and  the  larger  part  of  the  manufactured  fungicides.  It  was  voted  to 
recommend  that  the  bill  be  amended  so  that  the  penalties  prescribed 
in  Section  2  be  the  same  in  Section  1,  with  this  amendment  the 
manufacturers  present  heartily  endorsed  the  bill  as  amended  and 
pledged  their  support  and  cooperation  toward  its  enactment  into  law. 

For  the  past  two  years  the  executive  committee  named  above  have 
held  frequent  meetings  at  various  places  and  visited  Washington 
several  times  in  the  interests  of  the  measure  and  have  sent  copies 
of  the  bill  to  interested  parties  thruout  the  country  thus  giving  the 
measure  publicity  and  calling  the  attention  of  Congress  to  the  interests 
of  their  constituents  in  the  measure.  The  agricultural  press  has  taken 
a  lively  interest  in  the  law  and  has  given  it  considerable  space.  The 
passage  of  the  law  would  have  been  much  more  diflBcult  had  it  not 
•  been  for  the  liberal  financial  support  of  the  leading  manufacturers 
who  contributed  liberally  to  the  expenses  of  the  committee,  the  total 
contributions  amounting  to  $750.00  of  which  $206.67  still  remains  in 
the  treasury. 

Altho  during  the  Sixtieth  Congress  there  was  some  slight  opposi-. 
tion  bv  a  certain  element  among  the  insecticide  manufacturers,  this 
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disappeared  during  the  present  session  and  no  opposition  whatever 
developed  against  the  bill  before  Congress. 

It  is  believed  that  this  measure  will  aid  very  greatly  in  the  stand- 
ardization of  the  leading  insecticides  and  fungicides  and  in  deter- 
ring many  parties  from  marketing  worthless  or  fraudulent  insee- 
ticides. 

It  is  to  be  earnestly  hoped  that  any  states  which  may  pass  legisla- 
tion along  this  line  will  frame  their  laws  as  closely  as  possible  in  the 
language  and  with  the  standards  of  the  national  law  as  this  will 
tend  to  uniformity  and  will  greatly  aid  the  manufacturers  in  labelling 
their  goods.  It  would  seem  that  with  this  national  law  there  would 
be  but  little  call  for  additional  legislation  in  most  states,  but  where 

state  laws  are  deemed  necessary  there  is  every  reason  for  uniformity. 

B.  D.  SANDE880N.  Chairman. 

[At  the  request  of  the  chairman,  the  law  is  reproduced  below. — Ed.] 

SIXTY-FIRST  CONGRESS 
[Public — No.  162.] 
[s.  eui.] 

An  Act  For  preveatliiir  tbe  manofaotare,  tale,  or  transporUdoo  of 
adaltarated  or  mUbrandod  Parte  ffreana,  lead  araenatot,  and  other  laiaotlcldee,  and  also 
fon^cidet,  and  for  reicnlating  traffic  therein,  and  for  other  parposee. 

Be  it  enacted  by  the  Senate  and  House  of  Reprenentativi^n  of  the  United 
Staten  of  America  in  Conyress  assembled,  That  it  shall  be  unlawful  for  any 
person  to  manufacture  within  any  Territory  or  the  District  of  Columbia  any 
insecticide.  Paris  green.  lead  arsenate,  or  fungicide  which  is  adulterated  or 
miHbrande<l  within  the  meaning  of  this  Act;  and  any  person  who  shall  violate 
any  of  the  proviHions  of  this  section  shall  be  guilty  of  a  misdemeanor,  and 
ahull,  upon  conviction  thereof,  l>e  fined  not  to  exceed  two  hundre<l  dollars  for 
the  first  offense,  and  ui)on  conviction  for  each  subsequent  offense  be  fined  not 
to  exceed  three  hundred  dollars,  or  sentenced  to  imprisonment  for  not  to 
exceeil  one  year,  or  lx>th  such  fine  and  imprisonment,  in  the  discretion  of  the 
court. 

Skc.  2.  That  the  introduction  into  any  State  or  Territory  or  the  District 
of  Columbia  from  any  other  Stat**  «>r  Territory  or  the  District  of  Columbia, 
or  from  any  foreign  country,  or  shipment  to  any  foreign  country,  of  any 
InsectifMde.  or  Paris  green,  or  lead  arsenate,  or  fun^^icide  which  Is  adulterated 
or  niisbrande<l  within  the  meaning  of  this  Act  is  hereby  prohibited;  and 
any  imtsou  who  shall  ship  or  deliver  for  shipment  from  any  State  or  Ter- 
ritory or  tli«»  District  of  Columbia  to  any  other  State  or  Territory  or  the 
District  of  Columbia,  or  to  a  foreign  country,  or  who  shall  rwelve  in  any 
State  or  Territory  or  th<'  District  of  Columbia  from  any  other  State  or 
Territory  or  the  District  of  Columbia,  or  foreign  <*ouiitry.  and  having  no 
n*celv«M.  shall  deliver,  in  original  unbroken  package?*,  for  i>ay  or  otherwise, 
or  off«'r  to  deliver,  to  any  <ither  person,  any  such  article  so  adulterated  or 
niihbraiub'^l  within  the  meaning  c»f  this  A<'t.  or  any  person  who  shall  sell  or 
offer  for  sale  in  the  District  «»f  C<»lunil>ia  or  any  Terrltor>'  of  the  United 
8lat(*M  any  such  adulterated  or  mi8brand<Mi  lnse<*tlclde.  or  Paris  green,  or  lend 
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arsenate,  or  fungicide,  or  export  or  offer  to  export  the  same  to  any  foreign 
country,  shall  be  guilty  of  a  misdemeanor,  and  for  such  offense  be  fined  not 
exceeding  two  hundred  dollars  for  the  first  offense,  and  upon  conviction  for 
each  subsequent  offense  not  exceeding  three  hundred  dollars,  or  be  imprisoned 
not  exceeding  one  year,  or  both,  in  the  discretion  of  the  court:  Provided,  That 
no  article  shall  be  deemed  misbranded  or  adulterated  within  the  provisions  of 
this  Act  when  intended  for  export  to  any  foreign  country  and  prepared  or 
packed  according  to  the  specifications  or  directions  of  the  foreign  purchaser; 
but  if  said  articles  shall  be  in  fact  sold  or  offered  for  sale  for  domestic  use  or 
consumption,  then  this  proviso  shall  not  exempt  said  article  from  the  opera- 
tion  of  any  of  the  other  provisions  of  this  Act. 

Sec.  3.  That  the  Secretary  of  the  Treasury,  the  Secretary  of  Agriculture, 
and  the  Secretary  of  Commerce  and  Labor  shall  make  uniform  rules  and  regu- 
lations for  carrying  out  the  provisions  of  this  Act,  including  the  collection  and 
examination  of  specimens  of  insecticides,  Paris  greens,  lead  arsenates,  and 
fungicides  manufactured  or  offered  for  sale  in  the  District  of  Columbia  or  in 
any  Territory  of  the  United  States,  or  which  shall  be  offered  for  sale  iu  un- 
broken packages  in  any  State  other  than  that  in  which  they  shall  have  been 
respectively  manufactured  or  produced,  or  which  shall  be  received  from  any 
foreign  country  or  intended  for  shipment  to  any  foreign  country,  or  which 
may  be  submitted  for  examination  by  the  director  of  the  experiment  station 
of  any  State,  Territory,  or  the  District  of  Columbia  (acting  under  the  direc- 
tion of  the  Secretary  of  Agriculture),  or  at  any  domestic  or  foreign  port 
through  which  such  product  is  offered  for  interstate  commerce,  or  for  export 
or  import  between  the  United  States  and  any  foreign  port  or  country. 

Sec.  4.  That  the  examination  of  specimens  of  insecticides,  Paris  greens, 
lead  arsenates,  and  fungicides  shall  be  made  in  the  Department  of  Agriculture, 
by  such  existing  bureau  or  bureaus  as  may  be  directed  by  the  Secretary,  for 
the  purpose  of  determining  from  such  examination  whether  such  articles  are 
adulterated  or  misbranded  within  the  meaning  of  this  Act;  and  if  it  shall 
appear  from  any  such  examination  that  any  of  such  specimens  are  adulterated 
or  misbranded  within  the  meaning  of  this  Act,  the  Secretary  of  Agriculture 
shall  cause  notice  thereof  to  be  given  to  the  party  from  whom  such  sample 
was  obtained.  Any  party  so  notified  shall  be  given  an  opportunity  to  be 
heard,  under  such  rules  and  regulations  as  may  be  prescribed  as  aforesaid,  and 
if  it  appears  thnt  any  of  the  provisions  of  this  Act  have  been  violated  by  such 
party,  then  the  Secretary  of  Agriculture  shall  at  once  certify  the  facts  to  the 
proper  United  States  district  attorney,  with  a  copy  of  the  results  of  the 
analysis  or  the  examination  of  such  article  duly  authenticated  by  the  analyst 
or  officer  making  such  examination,  under  the  oath  of  such  officer.  After 
Judgment  of  the  court,  notice  shall  be  given  by  publication  in  such  manner 
as  may  be  prescril>od  by  the  rules  and  regulations  aforesaid. 

Sbc.  5.  That  it  shall  be  the  duty  of  each  district  attorney  to  whom  the 
Secretary  of  Agriculture  shall  report  any  violation  of  this  Act,  or  to  whom  any 
director  of  experiment  station  or  agent  of  any  State.  Territory,  or  the  Dis- 
trict of  Columbia,  under  authority  of  the  Secretary  of  Agriculture,  shall  pre- 
sent satisfactory  evidences  of  any  such  violation,  to  cause  appropriate  pro- 
ceedings to  be  commenced  and  prosecuted  in  the  proper  courts  of  the  United 
States,  without  delay,  for  the  enforcement  of  the  penalties  as  in  such  case 
herein  provided. 

Sec.  6.  That  the  term  "insecticide"  as  used  in  this  Act  shall  include  any 
substance  or  mixture  of  substances  intended  to  be  used  for  preventing,  de- 
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stroying,  repelling,  or  mitigating  any  Insectn  which  may  Infest  ▼egvtatlon. 
man  or  other  animals,  or  hooa^olds,  or  be  preaent  In  any  enTlroiuiiait 
whatsoever.  The  term  "Paris  green"  as  used  in  this  Act  shall  include  the 
product  sold  in  commerce  as  Paris  green  and  chemically  known  as  the  aceto- 
arsenite  of  copper.  The  term  "lead  arsenate^'  as  used  in  this  Act  shall  Incliide 
the  product  or  products  sold  in  commerce  as  lead  arsenate  and  consisting 
chemically  of  products  derived  from  arsenic  acid  (H»As04)  by  replacing  one 
or  more  hydrogen  atoms  by  lead.  That  the  term  "fungicide"  as  used  in  this 
Act  shall  Include  any  substance  or  mixture  of  substances  intended  to  be  used 
for  preventing,  destroying,  repelling,  or  mitigating  any  and  all  fungi  that  may 
infest  vegetation  or  be  present  in  any  environment  whatsoever. 

Sbc.  7.  That  for  the  purpose  of  this  Act  an  article  shall  be  deemed  to  be 
adulterated — 

In  the  case  of  Paris  green:  First,  if  it  does  not  contain  at  least  fifty  per 
centum  of  arsenious  oxide;  second,  if  it  contains  arsenic  in  wateroolubio 
forms  equivalent  to  more  than  three  and  one-half  per  centum  of  aisentons 
oxide;  third,  if  any  substance  has  been  mixed  and  packed  with  It  so  as  to 
reduce  or  lower  or  injuriously  affect  its  quality'  or  strength. 

In  the  case  of  lead  arsenate:  First,  if  it  contains  more  than  fifty  per 
centum  of  water;  second,  if  it  contains  total  arsenic  equivalent  to  leas  than 
twelve  and  one-half  per  centum  of  arsenic  oxid  ( As^.) ;  third,  if  it  contains 
arsenic  in  water-soluble  forms  equivalent  to  more  than  aeventy-flve  one- 
hundredths  per  centum  of  arsenic  oxid  (AStO«);  fourth,  if  any  substances 
have  been  mixed  and  packed  with  it  so  as  to  reduce,  lower,  or  injuriously 
affect  its  quality  or  strength:  Provided,  however.  That  extra  water  may  be 
added  to  lead  arsenate  (as  described  In  this  paragraph)  If  the  resulting 
mixture  is  labeled  lend  arsenate  and  water,  the  percentage  of  extra  water 
being  plainly  and  correctly  stated  on  the  label. 

In  the  case  of  inseoticidee  or  fungicides,  other  than  Paris  green  and  lead 
arsenate:  First,  if  its  strength  or  purity  fall  below  tho  professed  standard 
or  quality  under  which  It  Is  sold;  Be<*oDd.  If  any  substance  has  been  substi- 
tuted wholly  or  in  part  for  the  article;  third,  if  any  valuable  constituent  of 
the  artlclo  has  Ix^n  wholly  or  In  part  abstracted;  fourth.  If  It  is  intended  for 
use  on  vegetation  and  shall  contain  any  substance  or  substances  which. 
althoufi^h  preventing:,  destrf)yinf?.  reix^lllng.  or  mitigating  inse<*t8,  shall  be 
Injurious  to  such  vegetation  when  used. 

Sec.  8.  That  the  term  "misbranded"  as  use<l  herein  shall  apply  to  all 
InMi-tlrides,  Paris  greens,  lend  arMMiatex,  or  fung1«*ide8.  4ir  articles  which 
enter  into  tho  comiHisltion  of  InmH-tlrideK  or  fungi«>Mes.  tlie  package  or  label 
of  which  shall  bear  any  statement,  design,  or  device  regarding  such  article 
or  the  ingredients  or  sulistances  contained  therein  which  shall  be  false  or 
misleading  in  any  particular,  and  to  all  lnse<*tlcides,  Paris  greens,  lead  arse- 
nates, or  fungicides  which  are  fals«>ly  lirnnd(*d  as  to  the  State,  Territory,  or 
c*ountry  In  which  they  arc  niaiiufactnnHl  or  priHliicetl. 

That  for  the  purpose  of  this  Act  an  article  shall  U*  deenieil  to  be  mis- 
branded — 

In  the  case  of  InmHaicides.  Paris  greens,  linul  arMMiates.  and  fungicides: 
First,  if  it  be  an  Imitation  or  offered  for  sale  under  the  name  of  another 
article;  sti^>nd.  If  it  l>c  labeleil  or  brande«l  so  a«i  to  deceive  or  mislead  tho 
purchaser,  or  If  the  contents  i»f  the  package  as  originally  put  up  shall  have 
been  removed  In  whole  or  In  part  aiwl  otIuT  (intents  shall  have  been  placed  la 
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such  package;  third,  if  in  package  form,  and  the  contents  are  stated  in  terms 
of  weight  or  measure,  they  are  not  plainly  and  correctly  stated  on  the 
outside  of  the  package. 

In  the  case  of  insecticides  (other  than  Paris  greens  and  lead  arsenates) 
and  fungicides:  First,  if  it  contains  arsenic  in  any  of  its  comMnations  or  In 
the  elemental  form  and  the  total  amount  of  arsenic  present  (expressed  as 
per  centum  of  metallic  arsenic)  is  not  stated  on  the  label;  second,  if  it  con- 
tains arsenic  in  any  of  its  combinations  or  in  the  elemental  form  and  the 
amount  of  arsenic  in  water-soluble  forms  (expressed  as  per  centum  of  metallic 
arsenic)  is  not  stated  on  the  label;  third,  if  it  consists  partially  or  completely 
of  an  inert  substance  or  substances  which  do  not  prevent,  destroy,  repel,  or 
mitigate  insects  or  fungi  and  does  not  have  the  names  and  percentage  amounts 
of  each  and  every  one  of  such  inert  ingredients  plainly  and  correctly  stated 
on  the  label:  Provided,  However,  That  in  lieu  of  naming  and  stating  the  per- 
centage amount  of  each  and  every  inert  ingredient  the  producer  may  at  his 
discretion  state  plainly  upon  the  label  the  correct  names  and  percentage 
amounts  of  each  and  every  ingredient  of  the  insecticide  or  fungicide  having 
insecticidal  or  fungicidal  properties,  and  make  no  mention  of  the  inert  ingre- 
dients, except  in  so  far  as  to  state  the  total  percentage  of  inert  ingredients 
present. 

Sec.  9.  That  no  dealer  shall  be  prosecuted  under  the  provisions  of  this 
Act  when  he  can  establish  a  guaranty  signed  by  the  wholesaler.  Jobber,  manu- 
facturer, or  other  party  residing  in  the  United  States,  from  whom  he  pur- 
chased such  articles,  to  the  effect  that  the  same  is  not  adulterated  or 
misbranded  within  the  meaning  of  this  Act,  designating  it.  Said  guaranty,  to 
aftord  protection,  shall  contain  the  name  and  address  of  the  party  or  parties 
making  the  sale  of  such  articles  to  such  dealer,  and  in  such  case  said  party 
or  parties  shall  be  amenable  to  the  prosecutions,  fines,  and  other  penalties 
which  would  attach  in  due  course  to  the  dealer  under  the  provisions  of  this 
Act. 

Sec.  10.  That  any  insecticide,  Paris  green,  lead  arsenate,  or  fungicide  that 
Is  adulterated  or  misbranded  within  the  meaning  of  this  Act  and  is  being 
transported  from  one  State,  Territory,  or  District,  to  another  for  sale,  or,  hav- 
ing been  transported,  remains  unloaded,  unsold,  or  in  original  unbroken 
packages,  or  if  it  be  sold  or  ofiTered  for  sale  in  the  District  of  Columbia  or  any 
Territory  of  the  United  States,  or  if  it  be  imported  from  a  foreign  country  for 
sale,  shall  be  liable  to  be  proceeded  against  in  any  district  court  of  the  United 
States  'within  the  district  wherein  the  same  is  found  and  seized  for  confisca- 
tion by  a  process  of  libel  for  condemnation. 

And  if  such  article  is  condemned  as  being  adulterated  or  misbranded, 
within  the  meaning  of  this  Act,  the  same  shall  be  disposed  of  by  destruction 
or  sale  as  the  said  court  may  direct,  and  the  proceeds  thereof,  if  sold,  less  the 
legal  costs  and  charges,  shall  be  paid  into  the  Treasury  of  the  United  States, 
but  such  goods  shall  not  be  sold  in  any  Jurisdiction  contrary  to  the  provisions 
of  this  Act  or  the  laws  of  that  Jurisdiction:  Provided,  however.  That  upon  the 
payment  of  the  costs  of  such  libel  proceedings  and  the  execution  and  delivery 
of  a  good  and  sufficient  bond  to  the  effect  that  such  articles  shall  not  be  sold 
or  otherwise  disposed  of  contrary  to  the  provisions  of  this  Act  or  the  laws 
of  any  State,  Territory,  or  District,  the  court  may  by  order  direct  that  such 
articles  be  delivered  to  the  owner  thereof.  The  proceedings  of  such  libel  cases 
shall  conform,  as  near  as  may  be,  to  the  proceedings  in  admiralty,  except  that 
either  party  may  demand  trial  by  Jury  of  any  issue  of  fact  Joined  in  any 
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such  case,  aud  all  such  proceedings  shall  be  at  the  suit  of  and  in  the  name 
of  the  United  SUtes. 

Sec.  11.  That  the  Secretary  of  the  Treasurjr  shall  deliver  to  the  Secretary 
of  Agriculture,  upon  his  request,  from  time  to  time,  samples  of  insecticides, 
Paris  greens,  lead  arsenates,  and  fungicides  which  are  being  Imported  into  the 
United  States  or  offered  for  Import,  giving  notice  thereof  to  the  owner  or  con- 
signee, who  may  appear  before  the  Secretary  of  Agriculture  and  have  the 
right  to  Introduce  testimony;  and  if  it  appear  from  the  examination  of  such 
samples  that  any  Insecticide,  or  Paris  green,  or  lead  arsenate,  or  fungicide 
offered  to  be  imported  into  the  United  States  Is  adulterated  or  misbranded 
within  the  meaning  of  this  Act,  or  Is  otherwise  dangerous  to  the  health  of  the 
people  of  the  United  States,  or  Is  of  a  kind  forbidden  entry  Into  or  forbidden 
to  be  sold  or  restricted  In  sale  In  the  country  In  which  It  Is  made  or  from 
which  It  Is  exported,  or  Is  otherwise  falsely  labeled  in  any  re^NMrt.  the  said 
article  shall  be  refused  admission,  and  the  Secretary  of  the  Treasury  shall 
refuse  delivery  to  the  consignee  and  shall  cause  the  destmctlon  or  any  goods 
refused  delivery  which  shall  not  be  exported  by  the  consignee  within  three 
months  from  the  date  of  notice  of  such  refusal  under  such  regulations  as  the 
Secretary  of  the  Treasury  may  prescribe:  Provided,  That  the  Secretary  of  ttaa 
Treasury  may  deliver  to  the  consignee  such  goods  pending  examination  and 
decision  in  the  matter  on  execution  of  a  penal  bond  for  the  amount  of  tha 
full  Invoice  value  of  such  goods,  together  with  the  duty  thereon,  and  on 
refusal  to  return  such  goods  for  any  cause  to  the  custody  of  the  Secretary  oC 
the  Treasury',  when  demanded,  for  the  purpose  of  excluding  them  from  the 
country,  or  for  any  other  purpone,  fmld  consignee  ahull  forfeit  the  full  amount 
of  the  bond:  And  provided  further.  That  all  charges  for  storage,  cartage,  and 
labor  on  goods  which  are  refused  adiuiiuilon  or  delivery  shall  be  paid  liy  the 
<iwner  or  consignee,  and  In  default  of  such  payment  fihall  constitute  a  lien 
against  any  future  Importation  made  by  such  owner  or  connlgne^ 

Sm\  12.  That  the  term  'Territory/'  as  used  in  this  Act,  shall  Include  the 
Dl8trl<*t  of  Alaska  and  the  Insular  p<»ft8es8lon8  of  the  United  States.  The 
word  "person."  as  used  In  this  Act.  shall  be  construed  to  import  both  the  plural 
and  the  Hlngiilar.  as  the  (uine  demamU.  and  shall  Include  (corporations,  com- 
panies. 8<N-letleH.  and  aHWM'Iatlons.  When  ranstruing  and  enforcing  the  pro- 
visionM  of  this  Art.  the  art.  omlHshtn.  or  failure  of  any  ofBct^  agent,  or  other 
person  acting  ff»r  or  employed  hy  any  ctirporation.  company,  society',  or  asso- 
ciation, within  th«*  Hcoi>e  of  his  employment  or  offline,  nhall  in  every  case  be 
also  d(*emed  to  be  the  a^*t.  omission,  or  failure  of  nuch  corporation,  company. 
UM'Iety.  or  asMM'iation.  as  well  as  that  of  the  other  peraon. 

Skc.  13.  That  thlH  Act  shall  be*  Icnowii  and  referred  to  as  "The  Insecticide 
Act  of  1910." 

Skc.  14.  That  thin  Act  shall  l»e  in  force  and  effect  from  and  after  the  first 
day  of  January.  nlneti*en  hundred  and  eleven. 

Approved.  April  2f*.  1910. 
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NOTES    ON    THE    PUPATION    AND    HIBERNATION    OF 

TACHINID  PARASITES' 

By  W.  R.  Thompson 

• 

The  question  of  the  pupation  of  Tachinid  parasites  is  one  which 
has  been  found  to  present  itself  very  frequently  to  those  engaged 
in  the  researches  in  progress  at  the  Gipsy  Moth  Parasite  Laboratory, 
both  on  account  of  its  biological  interest  and  its  practical  importance. 
Very  closely  connected  with  the  subject  of  pupation  and  in  some  cases 
bound  up  with  it  is  that  of  hibernation.  A  short  r&ume  of  our 
knowledge  in  regard  to  these  phases  of  the  biology  of  Tachinids  will, 
it  is  hoped,  be  of  interest  and  possibly  of  some  service  to  those  who 
have  encountered  the  discouraging  results  which  have  been  often  met 
with  here  in  attempts  to  breed  various  species  of  these  parasites 
through  to  maturity. 

I  am  indebted  to  Mr.  W.  F.  Fiske  for  suggesting  the  preparation 
of  this  paper,  and  for  permission  to  use  the  data  accumulated  at  the 
laboratory,  for  much  of  which  data  he  is  personally  responsible. 

Pupation.  The  general  process  of  pupation  among  the  Tachinidse 
is,  of  course,  well  known.  With  very  many  species  it  occurs  as  fol- 
lows: When  the  maggot  has  finished  feeding  upon  the  body  of  its 
host,  and  has  established  itself  in  surroundings  of  a  suitable  nature, 
it  contracts,  assuming  a  regularly  ovoid  form,  the  larval  skin  becomes 
smooth,  gradually  infiltrated  with  a  dark  pigment  and  of  a  hard  and 
resistant  character.  Histolysis  of  the  larval  tissues  then  sets  in  and 
the  development  of  the  fully  formed  adult  parasite  is  accomplished 
with  more  or  less  rapidity.  The  minute  details  of  the  developmental 
process  cannot  be  considered  here  but  on  the  other  hand  there  are  a 
number  of  variations  in  the  process  of  pupation  of  a  more  general 
and  not  less  interesting  character  which  may  be  discussed  in  some 
detail.  The  most  important  of  these  variations  are  those  which  arise 
from  a  difference  in  the  reaction  of  the  parasite  to  the  inimical 
influences  to  which  it  is  subject  in  the  pupal  stage. 

There  are  two  classes  of  destructive  agencies  to  which  Tachinid 
parasites  are  subject  in  the  pupal  period.  These  are  as  follows:  (1) 
Secondary  parasitism;  (2)  Meteorological  influences.  It  is,  of  course, 
apparent  that  most,  if  not  all,  Tachinids  will  be  subject  in  exactly 
the  same  degree  to  secondary  parasitism  if  equally  exposed  to  it. 
On  the  contrar>',  this  is  not  by  any  means  true  of  their  reaction  to 
meteorological  influences  so  that  the  forms  which  we  have  studied  are 


'  Occasional  contributions  from  the  Gipsy  Moth  Parasite  Laboratory,  IV. 
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found  to  group  themselves  into  two  classes  according  to  the  effect 
which  exposure  to  the  last-named  conditions  has  upon  them.  These 
classes  may  be  described  as  follows: 

(1).  Those  which  habitually  and  of  necessity  enter  the  earth  to 
pupate.  (These  being  the  forms  upon  which  meteorological  condi- 
tions exert  a  great  influence.) 

(2).  Those  which  do  not  habitually  and  of  necessity  enter  the 
earth  to  pupate,  or  do  not  do  so  in  order  to  avoid  the  influences  which 
affect  the  parasites  of  the  first  class. 

It  must  be  admitted  that  by  characterizing  the  two  divisions  in  this 
manner  the  difference  between  them  does  not  appear  to  be  very 
strongly  mailed.  This  is  due  in  part  to  a  very  considerable  varia* 
tion  in  the  habits  of  the  parasites  of  the  second  class  and  some  ex- 
planation is  needed  to  make  clear  the  compact  nature  of  each  group. 

Whether  or  no  the  pupation  of  the  Tachinid  larva  in  the  soil  is  of 
vital  importance  to  it  seems  to  be  determined  largely  by,  first,  the 
duration  of  the  pupal  period  and,  second,  the  condition  of  the  hiber- 
nating nymph  within  the  puparium.  In  respect  to  the  first  men- 
tioned factor  it  may  be  stated  that  while  with  all  of  the  parasites  of 
the  first  class  the  pupal  period  is  of  long  duration  this  is  sometimes 
also  the  case  with  those  of  the  second  class.  The  second  factor  is  the 
important  one  as  we  shall  now  try  to  make  dear. 

Pupation  of  Tachinids  of  the  first  class.  The  pupation  of  these 
fomiH  is  characterized  by  the  rapidity  of  the  development  of  the  pupa 
up  to  a  certain  point.  Histolysis  of  the  lan'al  tissues  and  the  develop- 
ment of  the  nymph  to  tin*  Ktap*  where  the  external  structures,  such 
as  the  ryes,  ant^nnie.  iiia(*nH*lui*ta\  lep4,  winp$  and  <ither  appendages 
an»  as  perfeetly  developed  as  th<*y  are  in  the  fly  on  the  point  of  issuing 
from  tht'  pupariiiin.  is  aeeoni[)lishe(l  fn'^iuently  within  thirty  days 
after  th«'  format  ion  of  the  puparium,  and  always  lon^;  before  the 
winter  s«*ts  in.  Anions  the  forms  whieh  develop  in  the  manner 
di*seril)ed  may  1m»  mentioned  Hh  pharijHi  sruttUata  Kdi.  (R.  D.), 
Crossocosmia  srrwaria  Kdi.,  and  Parasetu/t  na  stgretfata  Kdi.,  all 
important  parasites  of  the  <;ipsy  moth.  In  the  eondition  described 
the  Taehiniils  are  |)eiMiliarly  sus4*eptihle  to  nieti'orolo^ical  influences, 
espe<*ially  in  so  far  as  thestf  induee  the  drying  up  4»f  the  nymph  within 
the  puparium.  From  a  lar<;«»  nuinln'r  nf  the  puparia  of  Blepkaripa 
srttt*lhita  and  ('rossumsmia  scricariit  nreivetl  at  the  laboratory  ill 
19us  whieh  were  foreed  to  pupate  out  of  earth  on  aeeount  of  the  con- 
ditions und4*r  whieh  the  parasitised  pupa*  of  the  ^psy  moth  were 
shipped  from  Europe  and  Japan,  and  which  were  kept  during  the 
wintt-r  in  eold  hut  dr>'  eondititms,  an  issuanee  «)f  less  than  one  per 
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cent  was  secured  the  following  spring.  That  this  drying  out  of  the 
nymph  within  the  puparium,  resulting  in  its  death,  is  in  some  way 
correlated  with  its  rapid  development  to  an  advanced  stage  long  be- 
fore it  is  ready  to  emerge,  there  can  be  but  little  doubt.  No  reasons  for 
this  rapid  development  can,  of  course,  be  given,  nor  can  we  definitely 
state  the  physiological  reasons  for  the  susceptibility  of  the  parasite  in 
this  stage  to  dryness  although  it  seems  probable  that  the  greater 
activity  of  the  organs  of  the  nymph  means  the  requirement  and 
giving  oflf  of  a  great  deal  of  moisture  from  its  body.  At  all  events, 
an  examination  of  puparia  formed  under  natural  conditions  in  wood- 
land soil,  and  dug  up  in  early  spring,  has  disclosed  the  fact  that  the 
nymphs  are  normally  subject  to  almost  semi-aquatic  conditions.  The 
spaces  between  the  pupal  exuvium  and  the  pupa,  and  between  the 
pupal  exuvium  and  the  wall  of  the  puparium  were  alike  filled  with 
a  clear  watery  liquid. 

The  Tachinid  larvae  seem  to  be  instinctively  aware  of  the  danger 
of  pupation  under  aerial  conditions.  In  spite  of  the  care  now  taken 
to  send  parasitized  material  from  abroad  in  cold  storage,  it  not  infre- 
quently happens  that  numbers  of  the  maggots  of  Blepharipa  scutel- 
lata  and  the  two  other  species  mentioned  above,  emerge  from  the 
pupae  of  the  gipsy  moth  in  the  shipping  boxes  en  route.  The  puparia 
which  these  maggots  form  have  been  observed  to  be  very  often  im- 
perfect, larviform  or  nearly  so,  and  usually  not  giving  the  fly.  To 
determine  the  cause  of  the  formation  of  such  imperfect  puparia  and 
the  conditions  under  which  the  larvae  could  best  pupate,  an  experi- 
ment with  fresh  maggots  was  undertaken  in  1909.  A  number  of  these 
which  had  just  emerged  from  gipsy  moth  pupae  were  placed  upon 
the  surface  of  the  soil  in  a  shaded  woodland,  while  others  were 
allowed  to  pupate  xmder  various  artificial  conditions.  The  larvae 
placed  upon  the  soil  descended  into  it  very  rapidly  and  formed  per- 
fect puparia  in  a  short  time.  Little  of  interest  could  be  deduced  from 
the  observations  as  to  the  pupation  of  the  maggots  under  the  various 
artificial  conditions  until  the  results  thus  obtained  were  compared 
with  those  secured  by  permitting  the  maggots  to  pupate  in  the  soil 
when  it  at  once  became  clear  that  in  general,  pupation  is  much  re- 
tarded, a  great  irregularity  in  the  length  of  the  prepupal  period 
is  caused  and  that  the  maggots  sometimes  die  without  pupating,  when 
prevented  from  entering  the  earth.  So  well  developed  is  the  instinct 
of  the  Tachinid  maggots  of  the  first  class  to  seek  the  earth  and  bury 
themselves  in  it,  that  if  a  number  of  the  pupa?  of  the  gipsy  moth  which 
contain  the  \ar\w  of  Blepharipa  be  confined  in  cardboard  boxes,  the 
maggots  upon  emerging  from  the  pupae  will  at  once  burrow  down  to 
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the  bottom  of  the  box  and  crawling  about  until  they  strike  a  comer,  by 
means  of  vigorous  efforts  with  the  mouth  hook  and  muscular  con- 
tractions of  the  powerful  body,  they  will  often  manage  to  make  a 
small  hole  through  cardboard  of  considerable  thickness  and  escape. 
Under  such  circumstances,  a  maggot  is  able  to  force  itaelf  through 
an  opening  so  small  that  if  an  effort  be  made  to  remove  it  forcibly 
when  it  is  part  way  out,  the  death  of  the  parasite  will  generally 
result,  although  left  to  itself  it  can  work  through  successfully.  This 
propensity  of  the  maggot  to  burrow  downward  and  seek  the  earth 
has  been  utilized  in  a  device,  the  invention  of  Mr.  W.  F.  Fiske,  for 
handling  pupa;  of  the  gipsy  moth  which  contain  the  maggots  of 
Blepharipa  or  Crossocosmia.  These  are  placed  upon  a  piece  of 
mosquito  netting  stretched  over  a  cylinder  of  earth  into  which  it  is 
desired  that  the  maggots  shall  pupate,  and  through  which  they  descend 
upon  emerging  from  the  host  pupie,  falling  upon  the  earth  and  at 
once  entering  it  to  pupate.  A  small  cylindrical  wire  screen  cage 
tightly  fitting  within  the  top  of  the  cylinder  containing  the  earth 
catches  the  moths  and  any  summer-issuing  parasites  as  they  emerge. 
When  it  is  certain  that  no  more  parasites  will  emerge  the  cylinder  is 
covered  up  and  buried  in  some  moist  cool  spot  after  which  it  needs  no 
further  att^»ntion  until  spring. 

In  th«^  cxpiTimeut  with  the  larva*  of  Blepharipa  cited  alK)ve,  it  was 
noted  that  the  larviv  wliich  were  placed  upon  earth,  after  descending 
for  a  U'w  inohrs,  turnrd  al)(>ut  and  pr<)C4M»ded  to  pupate  with  th«' 
aiitt'rior  «*ii<l  dinetod  upward.  This  position  of  the  pupariuni  has 
lMM»n  ohsrr\'e<l  at  th<»  laboratory-  in  connection  with  other  Tachinids, 
and  also  with  .MummcIs  and  Sarcophatrids  and  is  wry  probably  the 
usual  !nod«*  of  pupation  anionir  thosr  species  of  Calyptrate  Muwids 
whirh  fnrni  th«*ir  puparia  in  lh»*  soil.  It  is.  of  course,  designed  to 
facilitatr  tin*  rnirrirrnrf  of  tin*  tly  fruni  th«»  earth  in  the  8prin^^  as  the 
latter  rearlirs  the  surfaei*  by  the  alternate  ex|>ansion  and  eiintraelion 
of  the  ptiliiium.  that  or^ran  beinir  provided  with  many  baekwariUy 
din^eted  spines  which  serve  to  draw  the  tly  upward  through  the 
earth. 

Pupation  of  Tachinids  of  the  second  class.  Th<'  Taehinid  para- 
sit«*s  (»f  ilir  sfeniid  class  havi*  pri*s«'nte<l  tln*i!i»^elvcs  much  more  fre- 
<|u«ntly  in  <»ur  work  than  thos«*  of  th*-  tirst  ehtss,  and  they  are  un- 
d<»ubti'<lly  of  ni<»re  j/rmTal  occurn-nct^.  They  may  hr  sub-divided  as 
follows:  ■  1  .  Those  with  a  Ioul'  pupal  pi-riod ;  -2  Thosi*  with  a  short 
pup.d  jM-riod.  The  tirst  L'^roup  includ«'s  tlms,'  forms  wliich  havinir  but 
a  siiiL'l*-  L'«*ntration  annually.  hilH-rnate  in  the  pupal  staire.  but  there 
nnist  also  Ih*  ineluiled  in  it  those  species  of  the  second  sub-divisioD 
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which  although  they  have  several  generations  annually,  hibernate  in 
the  pupal  stage,  which  is  in  consequence  much  longer  than  in  the 
summer  broods.  All  of  these  Tachinids,  although  they  resemble 
those  of  the  first  class  in  the  long  duration  of  the  pupal  period,  differ 
from  them  in  that  they  can  pupate  out  pf  earth  and  withstand  ex- 
posure to  aerial  conditions  throughout  the  long  period  of  hibernation, 
without  the  drying  up  and  death  of  the  n3anph.  This  ability  to 
withstand  adverse  meteorological  conditions  is  accompanied  by  and 
undoubtedly  correlated  with  a  condition  of  the  hibernating  nymph 
very  different  from  what  we  have  described  in  regard  to  the  species 
of  the  first  class.  In  these  species  the  initial  development  of  the 
nymph  proceeds  verj'  slowly,  and  by  the  time  when  low  temperatures 
arrest  the  vital  processes  it  has  only  developed  far  enough  so  that 
the  general  form  of  the  pupa  is  apparent,  none  of  the  appendages 
being  structurally  developed.  The  nymphs  of  this  sort  can  always 
be  recognized  by  their  creamy  white  color  and  differ  markedly  from 
those  of  the  first  class.  Although  the  wall  of  the  puparium  formed  by 
the  species  of  this  group  is  often  much  thinner  than  that  of  the 
puparium  of  Blepharipa  for  example,  the  nymph,  as  has  been  already 
remarked,  can  withstand  exposure  to  aerial  conditions  and  success- 
fully complete  its  development.  How  well  the  nymph  is  protected 
against  dr>'ing  influences  may  be  illustrated  by  the  following  exam- 
ple: a  puparium  of  Parexorista  chelani<jp  Rdi.,  one  of  the  Tachinids 
included  in  the  first  sub-division  of  the  second  class,  which  had 
pupated  at  the  bottom  of  a  box  containing  masses  of  brown-tail 
moth  cocoons  from  a  field  colony,  was  kept  in  a  glass  vial  in  the 
laboratory-  during  the  winter.  In  early  spring,  as  some  of  the  other 
pYiparia  kept  under  such  conditions  had  already  produced  flies,  while 
this  had  failed  to  do  so,  the  anterior  end  of  the  puparium  was  re- 
moved, without  breakinof  the  pupal  exuvium,  to  examine  the  condi- 
tion of  the  nymph  within.  As  it  appeared  to  be  in  fairly  good  condi- 
tion, it  was  left  in  the  vial,  and  at  the  time  when  this  article  was 
written,  about  two  months  later,  development  had  progressed  to  the 
point  where  the  pilosity  of  the  eyes,  the  antennie  and  niacrochcetae  of 
the  frtmt  and  face  were  perfectly  developed.  There  is  in  fact  little 
doubt  that  the  tiy  will  shortly  emerge  in  spite  of  the  unusually 
adverse  circumstances  with  which  it  has  had  to  contend.  The  practi- 
cal value  of  this  point  became  apparent  in  the  work  with  this  species. 
As  it  is  probably  the  most  important  European  Tachinid  parasite  of 
the  brown -tail  moth,  its  puparia  are  received  here  in  large  numbers 
in  the  imported  masses  of  brown-tail  moth  cocoons.  The  fact  that 
the    Tachinid   can   pupate   and   hibernate   successfully   under   aerial 
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conditions  makes  it  possible  to  avoid  the  tedious  and  expensive 
methods  necessary  with  Blepharipa  and  Crossocosmia,  to  which  would 
be  added  the  painful  and  disagreeable  task  of  a  close  examination  of 
the  masses  of  brown-tail  moth  cocoons  in  order  to  secure  all  of  the 
puparia  of  this  species  so.  that  they  might  be  buried  in  earth  and 
kept  moist  during  the  winter. 

As  to  the  physiological  reasons  for  the  ability  of  this  species  and 
those  of  the  same  habit  to  withstand  exposure,  no  more  can  be  said 
than  that  if  the  advanced  stage  of  development  of  the  hibernating 
nymphs  of  the  parasites  of  the  first  class  renders  them  susceptible  to 
drying  influences,  than  contrariwise,  on  account  of  the  undeveloped 
state  and  slight  activity  of  the  internal  organs  of  these  forms,  they  do 
not  require  so  much  moisture  nor  do  they  give  up  their  moisture 
content  so  readily.  Although  they  can  thus  pupate  and  hibernate 
out  of  the  soil,  some  of  them,  as  we  have  observed  in  the  case  of 
Varichata  aldrichii  Tovms.y  habitually  descend  into  the  earth  to 
pupate  if  they  can  easily  do  so.  It  is,  of  course,  impossible  to  d^iy 
that  long  exposure  to  very  dry  conditions  may  have  a  detrimental 
effect  upon  certain  individuals,  but  it  seems  more  likely  that  they 
pupate  in  the  soil  in  order  to  avoid  the  parasitic  and  predatory 
enemies  to  which  they  would  be  exposed  for  so  long  a  time,  did  they 
remain  unprotected  upon  the  surface  of  the  earth. 

The  i)anisites  of  the  seeond  sub-division  pupate  in  various  ways 
which  se«*iii  to  be  deteniiined  more  by  the  condition  of  the  host  and 
the  individuality  of  the  parasite  than  by  the  factors  which  influence 
the  pupation  of  the  parasites  of  the  first  class.  Some  of  them,  among 
which  may  l)e  nientiiaied  Eudoromyia  ynof/niconiis  Zett.,  and  Zygo- 
bothria  nUlirola  Towns.,  pupate  within  the  empty  skin  of  the  host 
which  ti^'htly  eneasi^s  the  puparium.  In  this  situation  they  are  no 
doubt  to  a  e«*rtain  extent  protected  fn)ni  secondar>'  parasites.  The 
wall  of  the  puparia  of  these  species  is,  so  far  as  we  have  observed, 
quite  thin  and  delicate,  the  skin  of  the  host  .serving  the  same  purpose 
a.s  does  th<'  thicker  wall  of  the  puparia  of  the  species  which  pupate 
fn*ely.  Tht»n'  an»  also  other  species,  such  as  Triiholyya  (jrandis  Zett., 
Tavhimi  nulla  W..  and  Euphoroccra  claripehnis  y\ae(\.,  which  pupate 
loosfly  within  either  the  empty  host  skin  or  the  pupa.  These  fre- 
qutiitly  oeeur  to  the  iiunihtT  of  thn-e  or  four  within  a  single  host 
wh<-n*as  nuiifiiuonii^  and  nidiroUi  an*  nearly  always  solitary.  More- 
over they  do  not  always  pu|)ate  in  the  manner  al)ove  described  but 
sometimes  t^meree  fn»m  the  IhhIv  of  the  prepupal  4'aterpillars  or  from 
the  pupa,  pupating  either  within  the  e<H*oon  of  the  host  if  there  is 
such,  or  leaving  it  and  dn>ppinv:  to  the  ^^ntund.     The  wall  of  the 
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puparia  is  much  thicker  than  in  magnicornis  and  nidicola.  If  these 
forms  pupate  loosely  within  the  skin  of  the  caterpillar,  within  the 
empty  pupa  of  the  latter  or  within  its  cocoon,  they  are  very  liable  to 
the  attacks  of  secondary  parasites,  as  the  studies  of  the  parasites  of 
the  tussock  moth  have  demonstrated.  It  is  almost  certain  to  avoid  these 
secondary  parasites  and  such  predators  as  ants,  which  often  work 
great  havoc  among  unprotected  puparia,  that  they  sometimes  descend 
into  the  earth  to  pupate,  as  we  have  observed  that  Tricholyga  grandis 
occasionally  does.  On  the  other  hand  we  have  noticed  that  fresh  mag- 
gots of  Pales  pavida  Rdi.,  when  placed  upon  earth  often  manifest  no 
desire  to  descend  into  it  but  pupate  upon  the  surface.  The  short 
duration  of  the  pupal  period  among  some  of  these  forms  probably 
makes  pupation  in  the  soil  of  rather  minor  importance  since  they  are 
only  for  a  short  time  exposed  to  drying  influences  and  to  secondary 
parasitism. 

Still  other  species  such  as  Frontina  frenchii  Will.,  as  a  parasite  of 
cecropia  pupate  well  protected  within  the  thick  cocoon  of  the  host 
from  which  they  make  no  effort  to  emerge.  The  parasite  mentioned 
is  frequently  found  in  the  spring  in  very  large  numbers  within  the 
cocoon  of  cecropia,  the  puparia  sometimes  occurring  to  the  number  of 
forty  or  more.  These  puparia  are  in  some  cases  very  thin-walled  and 
light  in  color.  This  phenomenon  we  have  observed  to  vary  directly 
as  the  number  of  puparia  present,  and  there  can  be  little  doubt  but 
that  it  is  due  rather  to  the  inadequacy  of  the  food  supply,  than  to 
such  an  adaptation  of  the  species  to  the  environment  as  is  found  in 
the  case  of  magnicornis.  This  is  rendered  the  more  probable  since 
in  a  study  of  the  reproductive  habits  of  this  species  we  have  noticed 
that  these  thin-walled  and  light-colored  puparia  produce  flies  which 
are  short-lived  and  which  do  not  generally  develop  to  maturity. 

Hibernation.  The  factors  which  restrict  hibernation  among  Tachi- 
nid  parasites  to  a  definite  stage  in  the  life  history,  or  permit  of  a 
variation  in  this  particular  appear  to  be  the  habit  of  the  host,  and 
individuality  of  the  parasite.  As  a  general  rule  parasites  with  but 
a  single  generation  annually  hibernate  in  a  certain  stage  and  in 
a  definite  manner;  on  the  other  hand,  those  which  have  several  gen- 
erations in  a  season  may  pass  the  winter  in  various  ways.  Among  the 
single-brooded  species  there  are  some  with  which  the  specific  habit  of 
the  parasite  is  the  controlling  factor  rather  than  the  habit  of  the  host. 
Such  forms  usually  hibernate  in  the  nymphal  stage  within  the  pupa- 
rium.  The  condition  of  the  hibernating  nymph  may  be  either  unde- 
veloped, as  in  Varich/pta  aldrichii  and  Parcxorista  chelonicB,  or  ad- 
vanced, as  in  Blepharipa  scutellata  and  Crossocosmia  sericaricB.  This 
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phase  of  the  question  has  been  discussed  already  under  ''Pupation." 

Another  group  of  Tachinid  parasites,  which  probably  have  but  one 
generation  annually,  are  those  which  pass  the  winter  within  the  body 
of  the  living  host.  Of  these  we  have  observed  but  a  few  examples,  but 
they  are  of  exceptional  interest.  One  of  these  forms  is  Zygobothria 
nidicola  Towns.,  which  as  a  parasite  of  the  brown-tail  moth,  passes 
the  winter  as  a  first  stage  maggot  in  the  hibernating  larva  of  its  host. 
It  is  evident  that  in  this  case  the  factor  controlling  the  stage  in  which 
the  Tachinid  shall  hibernate  is  the  very  small  size  of  the  over-winter- 
ing larva  of  the  brown-tail.  Were  the  parasite  to  feed  only  until  it 
had  reached  the  second  stage,  the  death  of  the  host  would  almost  cer- 
tainly result  immediately,  or  it  would  be  so  weakened  that  it  would 
perish  during  the  winter,  in  which  cases  the  Tachinid  would  also 
succumb.  The  larva  therefore  remains  quiescent  within  the  body  of 
the  host  until  the  latter  has  fed  for  some  time  in  the  spring. 

Another  instance  of  hibernation  within  the  living  host  has  been 
found  to  occur  in  the  case  of  an  undetermined  Tachinid  parasite  of 
Eucliaetias  egle.  The  development  of  this  parasite,  which  we  have 
found  in  very  small  caterpillars,  is  very  slow,  and  the  maggot  passes 
the  winter  in  the  second  stage  within  the  hibernating  pupa  of  the  host, 
its  larval  life  oyelo  occupying  over  ei|?ht  months.  In  the  spring  it 
compl«»t<*s  its  larval  devt»lopnn*iit  and  enierjres  to  pupate.  It  seems 
evident  that  this  adjustment  of  the  life  cycle  of  the  parasite  to  cor- 
respond with  that  of  the  host  must  he  of  advantage  to  it,  otherwise 
it  would  eoniph'te  it.s  deveJopnient  within  the  host  in  the  autumn  and 
pass  the  winter  in  the  pupal  stajre. 

As  has  luTU  indicated  above,  it  seems  prohahh*  that  both  of  these 
species  arc  sinjrlc-hnxMled  as  the  lar\'al  stajre  is  of  such  lonjr  duration, 
but  it  is  impossible  to  say  so  definitely.  In  the  present  state  of  our 
knowled«:e  in  rcL^'ard  to  these  subjects  it  is  dauL'erous  to  draw  many 
<leductions.  It  will,  in  fact,  be  rather  surprisintr  if  subs«»(pient  dis- 
eov«'ries  do  not  upset  some  of  th«*  i;i*neralizations  which  we  have 
ventured  to  make. 

Ont*  of  the  most  interesting^  modes  of  hibernation  which  we  have 
yet  discovered  has  l)een  found  with  some  forma  which  pa.ss  the  winter 
as  third  staL'«'  larva*  within  the  drv  and  otherwisi'  empty  akin  of  the 
host.  emerLnnir  there fn>m  and  pupatinir  in  the  sprint:.  This  method 
of  hibernation  we  have  so  far  observed  only  with  two  und(*termined 
species,  one  a  parasite  of  Dntami  sp..  th«'  other  inft^tintr  a  Huropt*an 
caterpillar,  which  is  possil>ly  Cncthnvampa  procissionta.  The  condi- 
tion of  the  hibernating?  lan-a'  is  characteristic  and  worthy  of  remark. 
They  an*  of  a  Lrolden  yellow  color,  this  color  beinir  very  probably  due 
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to  the  fatty  reserve  material  which  they  contain  and  the  skin  is  of  a 
hard  firm  texture.  The  larvae  in  this  respect  resemble  those  of  certain 
Sarcophagids  which  as  we  have  observed,  are  able  to  remain  alive  in 
dry  receptacles  without  food  for  several  months,  owing  to  the  im- 
permeable nature  of  their  integument  and  the  great  amount  of  adi- 
pose tissue  which  they  contain. 

The  hibernating  habits  of  the  Tachinids  which  we  know  to  be 
several-brooded  seem  to  be  more  variable  in  character  within  the 
species  than  is  the  case  with  the  single-brooded  forms.  With  these 
species  there  are  at  the  beginning  of  the  period  of  pupation  indi- 
viduals of  the  same  species  in  different  stages,  this  being  a  phenome- 
non of  common  occurrence  among  several-brooded  insects  in  general, 
of  which  it  is  not  necessary  to  explain  the  causes.  Moreover,  among  a 
number  of  individuals  of  the  same  species  some  complete  their  devel- 
opment and  emerge  during  the  summer,  while  others  undergo  a  sus- 
pension of  the  vital  activities  in  the  larval  or  pupal  stage.  These 
forms  have  as  a  rule  many  hosts.  Among  them  may  be  mentioned 
Tachina  mella,  Frontina  aleiice  Riley,  and  Compsilura  concinnata 
Meig.  The  first  two  of  the  Tachinids  mentioned  have  received  consid- 
erable study  as  parasites  of  the  tussock  moth,  and  it  was  noted  by 
Doctor  Howard^  that  from  a  number  of  puparia  of  the  second  species 
mentioned,  which  were  secured  during  the  summer  of  1895,  the  mar 
jority  of  the  flies  issued  from  September  19  to  October  lt5  of  the  same 
year,  but  a  single  specimen  issued  April  16,  1896.  Doctor  Howard 
remarks  that,  **The  usual  method  of  hibernation  here  must  be  also 
in  the  imago  stage  although  in  the  case  of  the  fly  which  issued  April 
16  the  puparium  must  have  over-wintered.  With  these  conclusions 
we  fully  agree,  having  observed  the  same  phenomenon  to  occur  in  the 
case  of  Tachina  mella  and  Exorista  amplexa  Coq.,  as  parasites  of  the 
tussock  moths.  In  Mr.  Coquillet's  **  Revision  of  the  Tachinidae" 
a  number  of  records  are  given  of  the  issuance  of  Euphorocera  dart- 
pennis  from  larvae  collected  the  preceding  season,  although  it  is  not 
clear  from  the  data  presented  whether  the  Tachinids  passed  the 
winter  as  puparia  or  in  some  of  the  larval  stages.  Similar  records  are 
given  for  Winthemia  quadripustulata,  Sturmia  inquinita  v.  d.  W., 
Frontina  frenchii,  and  several  other  species.  In  the  cases  of  this 
sort  which  have  come  under  our  notice  we  have  found  that  the  para- 
sites hibernate  as  undeveloped  nymphs  within  the  puparia  in  the  same 
manner  as  does  Parexorista  chelonice.  The  advantage  of  this  mode 
of  hibernation  to  the  parasite  is  quite  apparent.     A  number  of  the 

*  1897.     L.  0.  Howard.    A  Study  in  Insect  Parasitism.    Bull.  No.  5,  Tech. 
Series,  Bur.  of  Ent.    p.  43. 
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parafiites  of  the  tussock  moth  alwa3rs  elect  to  pupate  within  the  co- 
coons of  the  host  and  among  these  there  are  some  which  do  not 
emerge  until  the  following  year.  Exposed  as  they  are  to  meteoro- 
logical conditions,  if  their  nymphal  development  continued  to  the 
stage  which  it  attains  in  Blepharipa  sctUellata  before  hibernation 
commenced,  they  would  stand  small  chance  of  passing  the  winter 
successfully. 

The  most  remarkable  example  of  the  entrance  of  certain  individuals 
into  hibernation,  while  others  complete  their  development  much  more 
rapidly,  has  been  found  in  the  case  of  CampsUura  concinnata,  which 
is  a  several-brooded  European  parasite  of  the  gipsy  moth  and  other 
hosts.     In  experiments  which  we  have  conducted  with  this  species 
and  Hyphantria  iexior  we  have  found  that  although  some  of  the 
parasites  finished  their  larval  development  and  emerged  from  the  host 
caterpillar  within  a  short  time,  others  attempted  to  hibernate  as  first 
stage  larvae  within  the  pupa  of  the  webworm.     Less  frequently,  we 
have  found  concinnata  hibernating  in  the  same  stage  in  the  over-win- 
tering brown-tail  moth  caterpillars  in  somewhat  the  same  manner  as 
does  Zygobothria  nidicola,    Pantel,  in  his  fine  work,  ''Recherches 
sur  les  Dipt^res  a  larves  entomobies,"  has  noted  what  is  probably  the 
same  thin^  with  concinnata  as  a  parasite  of  Pieris.     He  says:  **In  a 
lot  of  chr>salids  of  Pieris  collected  in  autumn,  of  which  some  were 
unparasitized  and  others  infested  by  Compsilura,  there  was  a  division; 
some  butterflies  emerged  before  the  winter,  their  development  follow- 
ing the  a»stival  type,  but  the  eclosion  of  others  was  retarded  until 
spring.     Now.  the  parasite  behavt^s  in  exactly  the  same  manner;  some 
individuals  finish  their  lar\'al  development  in  some  days  and  emerge 
to  pupate,  while  oth<'rs  will  only  emerge  at  th<»  end  of  the  winter  or  in 
spring."     Althoujrh  the  author  dors  not  indicate  precist^ly  that  the 
lan'a  of  concinnata  hihernatt's  in  the  first  siaf^e,  then»  can  be  little 
doubt,  from  remarks  which  he  has  made  pn»viously  in  the  wime  paper, 
that  this  is  what  (M'curs.     Pantel  attributes  the  sin^nilar  behavior  of 
the  parasite  io  seasonal   influences,  especially  those  of  temperature. 
It  seems  that  this  will  scarcely  explain  the  matter  satisfactorily.     To 
be^nn  with,  it  is  difticult  to  imatrine  that  conditions  of  temperature 
should  atfict  so  markedly  the  leiiL^h  of  Ww  life  cycle  in  c«*rtain  in- 
dividuals, without  influencing  that  of  others  which  an»  in  pn^cisely 
the  same  conditions.     The  qu«*stion  also  pn»s<^iits  its«'lf:  what  would 
hap|>en  to  the  parasite  should  it  elect  \o  hiheniate  in  the  first  larval 
Ktace  in  a  cateqiillar  which  invariably  developed  to  the  adult  stage 
before  the  advent  of  winter?     To  avoid  admitting  the  possibility  of 
such  an  <K*currence  one  would  be  fon'ed  to  the  conclusion  that  certain. 
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but  not  all  of  the  larvse  of  this  species  were  affected  in  a  definite 
manner  by  hosts  which  pass  the  winter  in  the  larval  or  pupal  stage. 
Such  a  reaction  between  host  and  parasite,  if  it  exists,  must  be  of  a 
most  subtle  and  complex  character,  and  it  would  be  quite  useless  at 
the  present  time  to  speculate  upon  its  nature. 

It  would  be  interesting  to  know  whether  any  of  the  individuals 
which,  as  Pantel  states,  **  finish  their  larval  development  in  some  days 
and  emerge  to  pupate,"  pass  the  winter  in  the  nymphal  stage  within 
the  puparium,  which  he  does  not  clearly  explain,  although  he  remarks 
that  the  pupal  period  varies  from  13-16  days  in  summer,  to  30-60  in 
winter,  which  makes  it  seem  probable  that  some  of  the  parasites  might 
in  some  cases  hibernate  as  nymphs.  We  have  never  observed  such  an 
occurrence  here  although  we  have  handled  large  numbers  of  the 
puparia,  which  were,  however,  an  earlier  brood  than  the  one  of  which 
Pantel  speaks. 

The  hibernation  of  Frontina  frenchii  as  a  parasite  of  cecropia  has 
been  already  discussed  in  an  earlier  paper  on  the  parasites  of  the 
Satumiidffi.  It  seems  very  likely  that  this  parasite  often  hibernates 
in  both  the  puparium  or  adult  stages.  As  a  parasite  of  cecropia,  on 
the  other  hand,  it  hibernates  within  the  living  pupa  of  the  host  in 
large  numbers,  reaching  the  third  larval  stage  and  emerging  to  pupate 
within  the  cocoon  of  the  moth  in  early  spring.  While  this  resembles 
the  mode  of  hibernation  of  the  Tachinid  parasite  of  Euchaetias  in 
general  it  is  worthy  of  separate  mention  as  it  offers  an  example  of 
the  change  in  the  habits  of  a  many-brooded  species,  whose  life  cycle 
is  ordinarily  quite  short,  whereby  it  adapts  itself  to  the  conditions 
found  in  a  host  hibernating  in  the  pupal  stage,  and  thus  secures  a 
more  advantageous  method  of  hibernation. 

It  seems  likely  that  many  species  of  Tachinids  hibernate  in  the 
adult  stage.  The  abundance  of  many  forms  late  in  the  autumn,  many 
of  them  females  almost  fully  mature  sexuaUy,  seems  to  indicate  it. 
We  have,  moreover,  observed  such  mature  females  of  one  of  the 
European  parasites  studied  which  attempted  to  hibernate  and  this 
when  they  might  have  deposited  their  eggs  had  they  so  desired.  If 
such  a  habit  is  at  all  common,  it  is  more  than  likely  that  the  fertilized 
females  alone  survive  the  winter.  In  our  researches  we  have  always 
found  that  the  life  of  the  male  is  shorter  than  that  of  the  female  and 
that  its  ability  to  withstand  adverse  conditions  is  not  so  great. 

Although  it  is  impossible  to  explain  the  variations  in  the  hibernat- 
ing habit  which  we  have  indicated,  the  general  reason  for  their  exist- 
ence is  very  clear.  They  are  evidently  natural  safeguards  to  prevent 
the  extinction  of  the  species  in  that  they  give  it  more  opportunities 


IM  JOUBNAL   or    BCONOIIIC    BNTOMOLOGT  [VoL  t 

for  paaring  succeasfnUy  through  the  moet  critical  period  in  its  life 
history,  the  period  of  hibernation.  That  such  variation  has  not  yet 
been  found  within  the  species  which  have  but  one  generation  annually 
is  not  especially  strange.  With  such  forms  the  host  relations  and 
the  character  of  the  life  processes  are  fairly  definite  and  restricted, 
and  all  of  the  individuals  of  the  species  usually  develop  to  about  the 
same  stage  by  the  beginning  of  winter,  whereas  in  the  many-brooded, 
polyphagous  species,  there  are  often  at  the  beginning  of  the  season 
of  hibernation  specimens  in  several  stages  which  must  get  through 
the  winter  as  best  they  can.  This  we  imagine  to  be  the  cause  of  the 
curious  and  varied  methods  of  hibernation  which  have  developed  in 
these  forms. 

Conclusion.  It  is  quite  certain  that  only  a  small  beginning  has 
been  made  in  the  study  of  the  interesting  phases  of  the  biology  of 
Taehinid  parasites  which  have  been  discussed  in  this  short  paper.  It 
is  hoped  that  the  few  data  which  we  have  thus  far  accmnulated  will 
be  of  some  interest  in  themselves.  They  have  in  addition  a  certain 
practical  value,  for  in  the  study  of  any  injurious  insect  a  knowledge 
of  its  parasitic  enemies  is  desirable.  In  the  case  of  Tachinids  this  is 
sometimes  difficult  to  obtain  because  failure  to  rear  the  parasite  to 
maturity  renders  its  specific  determination  impossible.  This  difficulty 
has  been  encountered  here,  more  especially  on  account  of  a  lack  of 
knowled^  of  the  habits  of  the  Tachinids  which  hibernate  in  an  ad- 
vanced nymphal  stage,  which  must  be  provided  with  conditions  as 
closely  approximating  the  natural  as  can  be  devised.  Since  it  is 
impossible  to  predict  what  the  habits  of  a  given  species  may  be.  all 
the  forms  which  are  met  with  must  be  allowed  to  pupate  under  the 
best  possible  conditions.  The  method  which  up  to  the  present  has 
given  the  most  satisfactory  results  is  as  follows:  Wire  8cret*n  cylinders 
are  constnicted  of  brass  or  copper  screen,  having  preferably  not  less 
than  twenty  nu*sht*s  to  the  inch.  These  cylinders  may  be  of  var>'ing 
sizes  but  it  is  well  to  make  them  not  less  than  six  inches  in  len^rth. 
They  are  filled  with  soil  obtained  in  shaded  woodland,  ii  core  of  earth 
of  the  same  size  as  the  cylinder  bein^r  cut  out  and  trnnsfem*d  with  as 
little  disarran^rement  as  possible.  We  have  found  that  with  sueh  soil 
better  n*suItA  are  obtained  than  with  1<m>s<*  loam  he<*nusr  the  innumer- 
able  fine  rootlets  in  the  woodland  soil  pn^vrnt  tht*  mairuot  from 
descending  ver>'  far  before  pupation.  In  1<hik4'  loam,  on  th«>  other 
hand,  it  may  burrow  down  for  a  c(»nsid(*rahli*  distanei*  Iwfon*  pupa- 
tion, and  the  M'ttlin^r  of  the  soil  above  tht*  pupariiim  durintr  the  win- 
ter may  mak<*  it  difficult  or  impossible  for  thf  tlv  iipun  i*m«Tiring  to 
reach  thi*  surfaer.    On  this  account,  too.  it  is  a  irtNid  plan  to  pack 
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quite  firmly  the  earth  in  the  cylinders.  They  may  then  be  fumigated 
with  carbon  bisulphide  to  kill  any  creatures  which  might  attack  the 
puparia  of  the  Tachinids,  and  when  they  have  been  afterward  thor- 
oughly aired,  the  Tachinid  larvce  as  they  emerge  from  their  hosts,  may 
be  placed  in  them  and  allowed  to  pupate  as  they  wish.  This  may  be 
facilitated  by  placing  material  suspected  to  contain  Tachinids  upon 
a  piece  of  mosquito  netting  stretched  above  the  earth  in  a  cylinder 
in  the  manner  already  described  earlier  in  this  paper.  Th€  cylinder 
may  then  be  sunk  in  the  ground  in  some  cool,  moist  place,  examined 
from  time  to  time  in  the  summer  to  secure  the  summer-issuing  species 
and  again  the  next  spring  for  the  hibernating  forms.  The  essential 
thing  is  that  the  earth  in  which  the  maggots  have  pupated  be  kept 
moist  during  the  winter  in  order  to  successfully  rear  the  hibernating 
species.  With  the  forms  which  hibernate  within  the  body  of  the 
over-wintering  host,  the  methods  which  suffice  to  carry  the  latter  to 
maturity  will  suffice  for  the  parasites.  It  is  only  necessary  to  recog- 
nize that  such  hibernating  hosts  may  contain  Tachinid  parasites 
whose  habits  and  identity  it  is  well  to  determine. 


FOOD  OF  THE  BOBWHITE 

By  Mabgaret  Morse  Nice,  Clark  University,  Worcester,  Mass. 

INTRODUCTORY 

To  become  effective,  conservation  of  our  valuable  bird  life  must  be 
based  on  definite  knowledge  of  the  facts.  To  gather  the  facts  re- 
quires patient  study,  and  the  present  paper  gives  the  results  of  more 
than  two  years  research  and  presents  the  most  complete  and  convin- 
cing statement  that  we  have  of  the  food  of  any  bird.  As  these  results 
become  generally  known,  by  sheer  weight  of  values  involved,  they  will 
put  the  bobwhite,  properly  appreciated  and  protected,  in  ever}'  farm 
and  garden  in  the  land. 

This  paper  forms  a  part  of  a  more  complete  monograph  on  the 
Biolog}'  of  the  Bobwhite,  which  aims  to  discuss  the  species  in  all  its 
complex  relations  to  the  life  of  the  continent.  Two  general  points, 
howivtT,  may  be  anticipated. 

First,  former  researches  have  demonstrated  that  the  bobwhite  feeds 
almost  entirely  on  weed  seeds  and  insects,  and  that  it  does  no  appre- 
ciable damage  to  ajirieulture.  Some  may  ask  for  a  more  detailed 
analysis  of  the  insect  food  and  may  question  whether  the  bird  may 
not  take  valuable  insects  to  such  an  extent  as  to  decrease  somewhat 
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**If  we  were  wise  enough  as  a  people  to  protect  and  increase 
our  weed-destroying  and  insectivorous  birds^  they  should  largely 
control  these  enemies  of  our  crops.  Bobwhites,  if  we  only  had  enough 
of  them,  ought  to  save  us  more  than  half  of  our  $17,000,000  weed 
damage  and  of  our  billion  dollar  insect  tax." 

C.    F.    HODOE. 

The  experiments  have  been  carried  on  since  September,  1907,  in 
Worcester,  Mass.,  with  birds  that  had  been  under  domestication 
three  and  four  generations.  The  original  stock  came  from  Kansas, 
Alabama  and  South  Carolina.  Eighteen  birds  of  the  third  genera- 
tion were  used,  chiefly  for  weed  tests ;  some  were  hatched  under  hens, 
some  in  an  incubator;  all  were  raised  in  brooders.  A  special  study 
was  made  in  1908  of  one  bob  white  of  the  next  generation. 

Weed  Seeds 

Dr.  Sylvester  Judd  of  the  Bureau  of  Biological  Survey  has  made  a 
careful  study  of  the  food  of  the  Bobwhite  by  analysis  of  stomach  con- 
tents. In  his  bulletin  ' '  The  Bobwhite  and  Other  Quails  of  the  United 
States  in  their  Economic  Relations"  he  says: 

**The  bobwhite  is  preeminently  a  seed  eater,  52.83  per  cent  of  its 
food  for  the  year  consisting  of  seeds.  The  bulk  of  these  are  the  seeds 
of  plants  belonging  to  the  general  category  of  weeds.  The  food  of 
no  other  bird  with  which  the  writer  is  acquainted  is  so  varied."  (6) 

*  *  The  laboratory  work  to  determine  the  different  kinds  of  food  and 
their  proportions  has  included  examination  of  crops  and  gizzards 
from  918  birds.  This  material  was  collected  from  21  States,  Canada, 
the  District  of  Columbia,  and  Mexico,  but  chiefly  from  New  York, 
Maryland,  Virginia,  Florida,  Illinois,  South  Dakota,  Nebraska,  Kan- 
sas, and  Texas.  Stomachs  were  obtained  each  month  of  the  year,  but 
unfortunately  few  were  collected  in  the  breeding  season.  Laboratory 
work  included  also  feeding  experiments  with  three  pairs  of  captive 
bobwhites  obtained  from  Kansas."  (7) 

In  my  experiments  the  weeds  or  merely  the  seeds  were  put  into 
the  cages,  to  see  whether  the  birds  would  eat  them.  By  this  means  61 
weeds  were  added,  making  129.  Dr.  Judd's  contributions  to  the  fol- 
lowing list  are  starred. 

WEED  8EED8  EATEN  BY  BOBWHITE 

•Barbed    panicum Panicum  barbatum. 

•Barnyard    grass,    barn    grass,    cocks- 
foot, water  grass Panicum  cru8galU, 

•Bastard   pennyroyal Trichoatema  dichotomum. 
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^Beggarticks.     bur     nMrifold,     pitch- 
forks, stick  seed BidenM  sp. 

^Bindweed,   bear  bind,  English  bind- 
weed, morning  glory Convolvulu$  arv€H$U. 

^Black  bindweed Polygonum  convotvulUM. 

Black  mustard,  brown  mustard,  groc- 

^      er*s  mustard Brataica  nigra. 

Blue  vervain,  slmpler's  J03* Verbena  hoMtata, 

Blue  weed Erhium  vulgare. 

Boneset,  ague  weed,  fever  weed,  thor- 

oughwort   Eupatorium  perfoliatum. 

Bouncing  Bet,  hedge  pink,  soapwort. . .  .Baponaria  ofUcinaiU. 
Bracted  plalntain,  western  plalntaln.  ..Plaii/a^  arittata. 
Bull  thlsUe.  bird  thistle,  boar  thistle, 

pasture  thistle Carduus  taniceolatua. 

Burdock,  beggar's  buttons,  gobo.  great 

dock    Artium  lappa. 

Butter  and  eggs,  toadflax,  devirH  flax, 

snapdragon    LInarIa  Hnaria, 

^Button  weed,  compass  weed,  poor  weed .  .Diodia  teres. 
Canada      thistle,    creeping      thistle, 

cursed  thistle CarduuM  arvenaii, 

*Carpet  weed,  Indian  chickweed Mollugo  veriiciUata. 

^Charlock,  wild  mustani,  yellow  mus- 
tard   Raphanu9  raphanMrum. 

•Chickweed.  common  chickweed AMne  media, 

Chlcor>'.  savor>* Chiirf>rium  intybun. 

•Climbing  fnlRe  buckwhoat,  bindweed. .  .  .Polygonum  9canden$. 

Cinquefoil    PotentiUa  vanadeii$i9. 

Common  ilarnel  t^tlium  temulentum. 

•Corn  nH-kh'.  baKtard   niRella.  cookie, 

roRe  raniplun Attrostemma  (fithago. 

♦Com    Kromwpll.    field    >rn»mwell,    red 

rw»t,  wlieai  thief Lithonpvrmum  arvennc. 

•Crab  grAHs,  finger  ^rnsg.  Polish  millet.  .PafiicHm  aantjuinale, 

•Creeping  buali  clover Lespetlvza  rrpenit. 

•Cniton    Croton  np. 

•CruwniK»ard     Vtrbvsiua  Hp. 

•Curled  diM'k,  sour  dm-k.  >vllow  <Io<*k. .  .  .Kumrx  crinpus. 

Dandelion    Tnraxicum   taraxicum. 

Darnel   Fentio-a  rtatior  pratenniM, 

D«»dder    (^UM^uta  tfnmnvH, 

Ev«>ninK  prImrof*e fl'tntthna  himnin. 

•Ev«'rla**!lii>:    \ut*'umiihi    sp. 

K.'ilsf  fl:ix.  Riilil  of  pl4NiRur«*,  Siltfrlan 

oI)m*mn1.    wild    flax C*nnt*ttna  ttativn. 

Kalso  nt'ttli* ffnrhm*  rin  ryUntlrica. 

Fir«'Wf»M|    Ktfthtitt's  hivrari folia, 

•Flow#rlii«  Mpunr**.  fthowy   spurge Kuphnrhia  c^imllata. 

FrliiK*Ml  M;u'k  hiiHlwe4*d Pnlyijimum   ctiinttile. 
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*Giant  ragweed,  hogweed,  horseweed, 

tall  ragweed  Ambrosia  iri/lda. 

*Green    foxtail,    green    pigeon    grass, 

bottle    grass Chwtochlia  viridis. 

♦Gromwell    Lithospermum  ofUcinale, 

•Hairy  bush  clover Lespedeza  hirta. 

Hedge  mustard   Sisymbrium  officinale. 

♦Hoary  puccoon  Lithospermum  canescens. 

♦Hoary  vervain  Verbena  stricid. 

Horse  nettle,  bull  nettle,  radicle,  sand 

briar    Solanum  carolinense, 

Horseweed,     butterweed,    colt's    tail, 

fleabane    Erigeron  can^idense, 

Ironweed    Vemonia  noveboracensis, 

♦Japan  Clover   Lespedeza  striata. 

♦Jewel   weed,   touch-me-not ; .  .  .Impatiens  sp. 

Joe-Pye  weed,  trumpet  weed Eupatorium  purpureum. 

♦Knotweed,  doorweed,  goose  grass Polygonum  aiHculare, 

♦Lamb's-quarters,    goosefoot,    pigweed .  .Chenopodium  album. 

♦Lupine    Lupinus  sp. 

♦Marsh  elder,  false  ragweed,  false  sun- 
flower, high-water  shrub Iva  xanihifoHa. 

Mayweed,  dog  fennel,  stinking  chamo- 
mile    Anthemis  cotula. 

Meadowsweet    Spirasa  salcifolia, 

♦Milk  purslane,  spotted  spurge Euphorbia  m4iculata. 

Milkweed,  silkweed,  wild  cotton Asclepias  syriaca. 

♦Morning  glory   Ipom^cea  sp. 

Motherwort   Leonuru^  cardiaca. 

Mouse-ear  chickweed Cerastium  vulgatum^ 

Mullein,    Aaron's   rod,    flannel    plant, 

velvet  dock Verbascum  tfiapsus.  .  j 

♦Nightshade,    deadly    or  .black-berried 

nightshade Solanum  nigrum. 

Nonesuch,  black  medlck,  medicago Medicago  lupulinQs 

♦Nut  grass,  coco,  coco  sedge,  nutsedge.  .  .Cyperus  rotundus. 

♦Old  witch  grass  Panicum  capillare. 

♦Orange      hawkweed,      devil's      paint 

brush,  golden  hawkweed Hieracium  aurantiacum. 

Ox-eye  daisy,  bull's-eye,  white  daisy, 

white  weed   Chrysanthemum   leucanthemum. 

♦Partridge  pea    Chwmocrista  fascicularis. 

♦Pennsylvania    persicaria Persicaria  prnnsj/lvanica. 

Pepper  grass    Lcpidium  virghiicum. 

♦Persicaria.  pale Persicaria  lopathifoJia, 

♦Pigeon  grass,  pussy  grass,  summer  or 

yellow  foxtail   Chfrloch'lna  glaum. 

♦Pigweed,  redroot,  rough  amaranth Amaranthus  rctruftexus. 

Plantain,  white  man's  foot Plantago  major. 

♦Poison  ivy.  i)oison  vine Rhiv<  radicans. 

Pokeweed,  garget,  pigeon  berry,  skoke .  .Phytolacca  dccandra. 
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Prickly  lettuce,  ttroiig-Keiited  lettuce.. Loofttoa  viroHi. 

Purslane,   garden   purslane,    pursley, 
pusley  Portutaca  oleracea, 

Rabbit'8-foot  clover,  stone  clover TrifoHum  arvenie, 

^Ragweed,  bitterweed,  bogweed,  Roman 

wormwood,  rlcbweed  Ambroiia  orfesiMrfo^fa. 

^Ribgrass,  black  plantain,  buck  bom, 

deer   tongue Plantogo  lanceokUa. 

Rougb    avens Oeum  virginionum. 

Round-beaded  busb  clover LespedoM  cantata. 

Round-leafed    maltow,    cbeeses,    mal- 
lard     Malva  rotundifolim, 

Russian  pigweed Axyiia  amaraniaid€$. 

•Sedge    Cartx  sp. 

•Sensitive  pea Chigwiooritta  nidUmu. 

•Sbeatbed  rusb  grass SjwroboiuM  tf^nmfloruM. 

Sbepberd's    purse,    mother's     beart, 

pickpurse,   toothwort Buna  bur$€^pa$tari$. 

•SIda  Bida  $pino$a. 

•Skunk   cabbage Spath^fema  f€Btida. 

Skunk  tail  grass Hordeum  fuhptum. 

•Slender  finger  grass fifynlAeritsia  fUiformU. 

•Slender  paspalum Poipaium  $etaceum. 

•Slender  spike  grass UnMa  Uuca. 

•Smartweed    Poiygtmum  hydrapiper. 

•Sorrel:  field,  borse,  red  or  sbeep  sor- 
rel :  84)ur  weed Rumex  acetoteUa. 

•Spreading  panicum Panicum  proliferum. 

Spurry    Spergola  arvetutis, 

Steeplel>U8b  Rpirira  tomentwa. 

Sticktight.  beggar's  lice Lappula  virginiana. 

Stinkweed,  penny-cress,  French  weed . .  Thtaapi  arvensr. 

St.  John's  wort Hyperium  perforutum, 

•Sunflower    HeUanthun  annuuM. 

Sweet    grass HiemchUie  boreaJis, 

•Switch  grass,  tall  sniootli  panicum PanU'um  v'irgatum. 

Tearthumb    Pulyimnum  sagittatum. 

•Texas  croton Cntton  texenMU. 

•Tbree-seeded   mercury,  coppc^r-ieaf Atfilypha  glarilrnM. 

•Tick-trefoil    Mribomia  grantliflora. 

•Tlck-trefoil    Mribomia  nudifl*tra. 

•Trefoil    L4^tu$  sp. 

•TusstH'k    sedge Carvx  ntricta. 

•Veich     Vicia  sp. 

Water    hoarbound Ly<ytpu»  am^riratiun. 

Water  Moartweed Pnlygtmum  acrr. 

White  vervain,  nettl^leaved  vervain.  .  .Vrr6#*fi a  Btricta. 

Wild   rarrot.   bird's  nest,   lace   wee<l. 
Queen  Anne's  Ist^e Oaurun  cantta. 

Wild    oats Ai^ena  fatua. 

Wild  rk*e Zitania  aqwitica. 
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Witch   grass Agropyron  repens. 

Yarrow,   milfoil Achillea  millefolium. 

Yellow  daisy,  brown-eyed  Susan,  cone 

flower    Rudheckia  hirta. 

♦Yellow  sorrel Oxalis  stricta. 

Feeding  Habits 

Another  experiment  was  an  attempt  to  bring  up  a  bobwhite  in  an 
entirely  natural  way  so  far  as  weeds  were  concerned.  When  he  was 
a  month  old,  he  was  taken  into  the  garden  or  fields  every  few  days, 
and  watched  to  see  what  he  would  eat.  He  was  given  no  weed  seeds 
until  after  he  had  found  and  eaten  them  out-of-doors.  He  would 
experiment  on  many  things  that  were  not  eatable,  and  if  he  had  been 
out  for  half  a  day  instead  of  less  than  an  hour  at  a  time,  and  if  he  had 
been  taken  to  more  places  to  find  weeds,  undoubtedly  he  would  have 
eaten  a  greater  variety. 

The  following  seeds  were  his  special  favorites : 
Barnyard  grass. 
Chickweed. 
Pigeon  grass. 
Ragweed. 
Yellow  sorrel. 

He  was  also  fond  of 
Cinquefoil. 
Lamb's  quarters. 
Peppergrass. 
Pigweed. 
Plantain. 

Rabbit's  foot  clover. 
Red  sorrel. 

In  regard  to  the  number  of  seeds  of  certain  weeds  that  a  bobwhite 
will  eat  at  a  meal,  Dr.  Judd  has  several  records  of  the  amounts  found 
in  single  crops.  In  a  few  cases  I  watched  a  bird  eat  all  that  he 
wanted  counting  while  he  ate. 


Chickweed            2.025 

2,250 

Russian  pigweed 

350 

♦Crab  grass            1.000 

♦Smart  weed 

300 

♦Lamb's  quarters 

10.000 

•Sorrel 

550 

♦Pigeon  grass 

5.000 

Stlnkweed 

105 

♦Pigweetl 

400 

Sweet  grass 

200 

♦Rag^^'ec^l 

1.000 

In  order  to  find  out  how  many  seeds  of  one  kind  a  bobwhite  would 
eat  in  a  day  the  following  tests  were  made.     A  weighed  amount  of 
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dean  weed  seeds  was  put  into  a  box,  which  was  set  inside  a  larger  box, 
so  that  any  seed  scratched  out  would  be  caught  and  all  that  the  birds 
did  not  eat,  weighed.  One  gram  of  each  kind  of  seed  was  counted. 
Two  birds  were  used  in  each  feeding  test ;  they  had  nothing  but  green 
food  to  eat  besides  the  weed  seeds. 


VVM 
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Bsrnysrd  grass 

tjm 

MUkweed                             770 

Begssr  ticks 

1,400 

Peppergrass                      1,400 

Black  mustard 

S,500 

Pigweed                          1S,000 

Burdock 

000 

Plantain                          1S,600 

Crab  grsis 

2,000 

Rabbit's  foot  clorer        80,000 

Curled  dock 

4,176 

Round  headed  bosh  ck>Ter  1,800 

Dodder 

1,600 

Smartweed                        8,860 

Brening  primrose 

10,000 

Whlta  Terrain                 18,760 

Lamb's  quartars 

16,000 

Water  amartweed             8,000 

To  quote  again  from  Dr.  Judd: 

"A  careful  computation  of  the  total  amount  of  weed  seed  the  bob- 
white  is  capable  of  destroying  is  surprising  in  the  magnitude  of  iu 
result.  In  the  State  of  Virginia  it  is  safe  to  assume  that  from  Sep- 
tember 1  to  April  30,  the  season  when  the  largest  proportion  of  weed 
seed  is  consumed  by  birds,  there  are  four  bobwhites  to  the  square 
mile,  or  169,800  in  the  entire  State.  The  crop  of  each  of  these  birds 
will  hold  half  an  ounce  of  seed,  and  as  at  each  of  the  two  daily  meals 
weed  seed  constitutes  at  least  half  the  contents  of  the  crop,  or  a  quar- 
ter of  an  ounce,  a  half  ounce  daily  is  certainly  consumed  by  each 
bird.  On  this  ver>'  conservative  basis  the  total  consumption  of  weed 
seed  by  bobwhites  from  September  1  to  April  30  in  Virginia  amounts 
to  573  tons."  (8) 

The  following  tests  were  made  in  order  to  ascertain  how  much 
bobwhites  eat  each  day. 

KraiiiM  of  wetKl  ikhhU  In  one  day.     Indoors,  in  November. 

•«       •*      **        **        ••     *.      ••  (t  ft  •• 

1G.5  in-ains  of  weed  Heeds  and  loiiin.     ln(lo«>ni.  In  Decttuber. 


Four  hlrds  ate 

CD 

Two 

hlrds  ate 

30 

One 

bird    ate 

IG. 

One 

bird  ate 

17 

One 

bird  ate 

14 

One 

bird   atv 

20 

Otiv 

l»ird  ate 

15 

One 

bird   ate 

14 

One 

binl   nte 

21 

One 

bird  ate 

17 

One 

bird  ate 

14 

One 

l>ird  ate 

12 

One 

binl  ate 

17 

•« 


li 


*« 


•• 


•• 


•• 


October. 


•• 


tt 


•« 


•• 
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One  bird   ate     17     grams  of  weed  seeds  and  grain.    Indoors,  in  October. 

One  bird  ate      12         "      "      " 

One  bird  ate      13         "      "      " 

Twelve  birds  ate  180  grams  of  grain  in  one  day.    Outdoors,  in  February. 

Twelve  birds  ate  180  grams  of  weed  seeds  in  one  day.    Outdoors,  in  February. 

Twelve  birds  ate  180  grams  of  grain  in  one  day.    Outdoors,  in  February. 

The  average  of  these  tests  is  15  grams,  a  little  more  than  half  an 
ounce. 

Insects 

**The  bob  white  eats  insects  in  every  month  of  the  year.  Moreover 
the  large  proportion  of  injurious  insects  habitually  eaten  renders  the 
services  of  this  bird  more  valuable  than  those  of  many  birds  whose 
percentage  of  insect  food,  though  greater,  includes  a  smaller  pro- 
portion of  injurious  species.  Conspicuous  among  the  pests  destroyed 
are  the  Colorado  potato  beetle,  twelve-spotted  cucumber  beetle,  bean 
leaf-beetle,  squash  ladybird,  wireworms  and  their  beetles,  and  May 
beetles.  Its  food  also  includes  such  weevils  as  com  billbugs,  imbri- 
cated snout  beetle,  clover  leaf  weevil,  cotton  boll  weevil ;  also  the 
striped  garden  caterpillar,  army  worm,  cotton  bollworm,  and  various 
species  of  cutworms ;  also  the  corn-louse  ants,  red-legged  grasshopper. 
Rocky  Mountain  locust,  and  chinch  bug.''  (9) 

The  most  important  insects  added  by  my  experiments  are  the  squash 
bug,  plant  lice,  the  cabbage  butterfly,  cankerworms,  codling  moth, 
the  Hessian  fly,  the  mosquito,  stable  fly,  and  the  typhoid  fly. 

LIST   OF   INSECTS   EATEX    BT   THE   BOBWHITE. 

Thysauura 

Silver  flsh Lepisma  aaccharina. 

Bphemerida 

♦May   flies 

Orthoptera 

♦Cricliet    Gryllus  sp. 

♦Meadow   grasshoppers Xiphidium. 

•Meadow   grasshoppers Orchelimum. 

♦Meadow   grrasshoppers Scudderia. 

♦Katydid    Microcentrum  sp. 

♦Wallting    sticks Pha^midw. 

♦Grouse  locust Tcttix  sp. 

♦Rocky    Mountain    locust Melanoplm*  spretus. 

♦Red-legped    prasshopper Mclanoplus  femur-rubrum. 

♦Gras.shopper    Melannplus  hivittatus. 

♦Grasshopper    MelanopJus  srudderi. 

♦Grasshopper    Melanoplus  atlanis. 

♦Bird    grasshopper Srhistocrrca  amencana. 

Hemiptera 

Heteroptera 

♦Chinch    bug Blinsus  leucopterus. 

♦False  chinch  bug Xysius  angusiatus. 
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^Three-Spotted  soldier  buK EuBChistut  trUHgmu9. 

*Stlnk    bug Eu9chi$iu9  voriolariut, 

^Stlnk   bug Eu9chi9iu$  sp. 

^Bug   P0di9U9  8p. 

*Bug  Brochjftnena  sp. 

*Bug   Nczara  hilarh, 

^Bug  Mtprmidea  lugen$, 

*Bug  HymenarciM  nerwuta. 

^Bug   Hpmenarciif  wqualh. 

*Bug  Thyanta  cuMtator. 

*Bug  (EbttiuM  pugnax, 

*Bug  Trichoipepla  nemivittata. 

^Bug  Ccmifs  delius, 

*Bug  Pcribaiu9  Hmbolarius. 

^Tarnished  plnnt  bug Ltfgu9  pratenth,. 

*Bug   Corimeiitna  sp. 

*Bug  ApiomeruM  croMsipeM. 

*Bug  AlydU9  €unHU9. 

•Bug  Carigui  sp. 

•Bug  EuihactQ  t/aleator, 

•Shield-backed   bugs ScutcUeridtr. 

Squash  bug AnoM  triatiM. 

Homoptera 

^Leaf  hopper Oncometopia  lateralis, 

*Leaf  hopper Oncomelopia  sp. 

♦Leaf   hopper Drltoct*phaluM  sp. 

•Leaf    hopper Diedrocephala  sp. 

Plnnt  lU-e Aphididfr. 

Tree    hopptTH Membracidtr. 

Leplduptera 

•Army    wt»riii Heliophila  utiipunrta. 

•Cutworm    Agrutin   sp. 

•Cutworm    Fvltia  annexa. 

•No<'tuld  moth \*H'tuidtr. 

•Cotton   worm Alabama  argilUivva. 

•Cotton   N)llworm Urliuthia   obMolrta, 

•Striped  Kitrdeii  catrrpllliir Mamvntra  Irgitima. 

•Yellow  Iwar  caterpillar DiarriMia   vinjinun. 

•Pynilid    Tholrria   rrverHaliM. 

•Purslane    sphinx Ih'ih  phila  f/allii. 

•Souttiern   lolmeeo  worm Phlnjethontiun   arxta. 

•Caterpillar     Juiionia  t^i  ttin. 

•Pupa    VatuttMa  sp. 

CabbaK^*  hiitlerrty    Pu^rin  rapa . 

Canker    wnrniH AniMopt*  rys. 

Tent    caterpillar fliit%«niimim  a  mem-ana. 

liire  moth  GaUtria   ttit'hmelln. 

C«MllhiK    nioth fNlrpOf  ap.mi    innnun*  lUl. 

ClotheK    moth Tin*  a  p*  Ittoti*  ll». 

Dipt  era 
•Crane  lly    Tipulidti. 
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♦Green  fly Luct/ta  cw«ar. 

♦Robber  fly AsUidw. 

Mosquito    Culex. 

Mosquito    Atwpheles, 

Hessian   fly Mayetiola  destructor. 

Typhoid  fly Musca  domeatica. 

Stable    fly SUrmoxys  calcitrans. 

CJoleoptera 
Carabidse 

♦Ground   beetle Scarites   suhterraneus. 

♦Ground  beetle Amara  sp. 

♦Ground  beetle C'asnotiia  pennsylvanica, 

♦Ground   beetle PlatynuH  extensicoUis. 

♦Ground   beetle Agotwdenis  paUipes. 

♦Ground   beetle Harpalus   pennsytvanicus, 

♦Ground  beetle Harpalus  calignosus. 

♦Ground  beetle Anisodactylu^  rusticus. 

♦Ground  beetle AnUodactylus  haUimorensis, 

Cbrysomelidae 

♦Leaf  beetle Crypt ocephalus  venustus. 

♦Leaf  beetle Colapsis  brunnea, 

♦Leaf  beetle Nodonota  tristis. 

♦Leaf  beetle Chrysomela  pulchra, 

♦Leaf  beetle Chrysomela  suturalis. 

♦Leaf  beetle CSdiotiychis  flmhriata. 

♦Leaf   beetle Disonycha  5-vittata. 

♦Leaf   beetle Disonycha  xanthomelwncL 

♦Leaf  beetle Disonycha  crenicollis. 

♦Leaf  beetle Psylliodes  punctulata. 

♦Leaf  beetle Microrhopala  vittata. 

♦Three-lined  potato  beetle Lema  trilineata. 

♦Colorado  potato   beetle Leptinotarsa  decemlineata, 

♦Bean  leaf  beetle Ccrotoma  trifurcata. 

♦Striped  cucumber  beetle Diabrotica  vittata. 

♦Twelve-spotted  cucumber  beetle Diabrotica  12-punctata. 

♦Locust  leaf-mining  beetle Odontota  dorsalis. 

♦Golden  tortoise  beetle Coptocycla  bicolor. 

Elm-leaf    beetle Qalerucella  luteola. 

Scarahaeidse 

♦May  beetle Lachnostema  Iristix. 

♦Dung    beetle Onthophagus   pennsylvatiuits. 

♦Dung    beetle AphodiiLH  inquinatuj<. 

♦Leaf-chafer   Diplotaxin  sp. 

♦May   beetles Srrira  sp. 

♦May   beetles Anomala  sp. 

♦May   beetles AphotiUft  sp. 

Rliynchophora 

♦Imbricated   snout   beetle Epicanis  imhricatuH. 

♦Fuller's   rose   l>eetle Aramigii,^  fullcn. 

♦Clover  wwvil Sitoncs  hispiduhis. 

♦Clover-leaf  weevil Phytonomu^  punctatus. 

♦Mexican  cotton  boll  weevil AnthonomuM  grandis. 
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^Blllbug  Spkenophorui  panmluM, 

*Corn  billbug Bphenopkonu  »em. 

^Weevil    Thece9tem%9  humtmiiM, 

^Weeril    Tanymecfu  coHfertu9. 

*Weevil    Ckalcodermus  coUari$. 

•Weevil    CnttrkiUB.  sp. 

EUtertde 

•Click  beetle DnuteriuM  elegans. 

•Click  beetle Agriotet  ap. 

•Click  beetle Melanottu  communiM. 

•Click  beetle Corymbite$  tp. 

Cocclnellidae 

•Lad>'  beetle Hippodamia  parentkcfts, 

•Squasb   ladybird BpilachHa  borealit. 

•Lady  beetle CoccineUa  tanguinea. 

•LAd3'  beetle Adalia  bipunctata. 

Hlaterldie 

•Histerld  beetles 

Tenebrlonidie 

•DnrkliiiK  beetle Blupiinu$, 

Mealwormn   TeneMo  tp. 

Staph^ilnlde 

•Rove  beetle* 

LaiiipyrldB 

•Soulier  beetle ChaullognaihuM  penntylvanimM. 

CernmbyrhlflB 

^LoiiRlconi   b<vtle Tftraopt-i  tetraophthalmuH. 

I>ernu«tidiP 

Carpet    beetle Anthri*nu9  acrophulariir. 

Hymeiioptera 

•AntH LoMiuM  8p. 

^AotM Ti'tram^triu m  nmpitum, 

•AntM  CamptmntUH  p^'unafilvaiiuun. 

•Gall    fllen Cimipithr. 

•Para«ltl<'  wa>*iw Tiphia  in/trnata. 

•ParasttU-  wasp Pnn^tntrypVH  ruflpeu. 

R(wp  hIu^ Monoategia  n»air. 

Currant    worm Ptrrunua  rihcnii, 

Oth<T  animal  fiMKl 

•SpiderH   

•HarveKt  npidcrs Phalangida: 

•Thousand   leK JuIhm  ap. 

Sow  liUK (hnMi-itltr. 

*Snall    Pupn  annifrni. 

•P«»nd  wnail N*#<viii# a  avara. 

•Cravflnli    Cnmharuit. 

•Toad    

Thi*  follnwinjf  an»  a  fi*w  n*c()nls  of  thi*  iiuiiiInts  of  iiiAi*ct8  eaten  by 
bohwhitfs  at  sin^^le  iik^bIr. 

•GrasshopiMTH:  fmiii  2<>  to  39. 
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•Chinch  bugs:  100,  in  another  case  two  tablespoonfuls  in  a  cup. 

Squash  bugs:  6,  11,  12. 

ApMds:  2,326  eaten  by  a  week  old  chick;  this  was  more  than  one 
meal,  but  was  not  all  his  insect  food  for  that  day. 

•Army  worm:  12. 

•Cutworm :  12. 

Hessian  fly  flaxseeds :  20. 

Mosquitoes :  144  —  a  week  old  bird ;  568  —  a  nearly  grown  bird  in 
three  hours.  In  both  these  cases  the  supply  gave  out,  while  the  birds 
were  still  eager  for  more. 

•Potato  beetles :  75,  101. 

May  beetle  grubs :  7,  8. 

•Cotton  boll  weevil:  47. 

Sow  bugs :  6. 

Miscellaneous  insects:  1,400  in  half  a  day  —  a  laying  hen  the  23rd 
of  June. 

Tests  to  ascertain  how  many  insects  of  one  kind  a  bobwhite  might 
eat  in  an  entire  day  gave  the  following  results.  The  birds  had  plenty 
of  weed  seeds,  grain  and  green  food,  except  in  two  cases  in  which  the 
fact  is  indicated. 

5,000  aphids  —  chrysanthemum  black  fly.  Adult  bird  in  December. 
This  is  the  only  case  in  which  the  insects  were  not  individually 
counted ;  one  thousand  were  counted  and  the  rest  estimated. 

1,350  flies.  A  laying  hen  in  July.  About  one  fifth  were  maggots, 
the  rest  adults. 

59  adult  potato  beetles.     A  laying  hen ;  test  by  Mazie  Hodge. 

1,286  rose  slugs.     A  laying  hen;  test  by  Mazie  Hodge. 

37  «i:rasshoppers  and  2,400  seeds  of  pigeon  grass  eaten  apiece  by 
two  six  weeks  old  birds  in  October. 

43  jrrasshoppers  and  2,100  seeds  of  pigeon  grass  eaten  apiece  by 
two  six  weeks  old  birds  in  October. 

20  jrrasshoppers  and  3,000  seeds  of  pigeon  grass  eaten  apiece  by  two 
six  weeks  old  birds  in  October. 

6iy  lartre  crickets  eaten  apiece  by  two  seven  weeks  old  birds  in  Oc- 
tober.    They  had  no  weed  seeds  or  grain. 

84  large  and  middle-sized  grasshoppers  eaten  apiece  by  two  seven 
weeks  old  birds  in  October.     They  had  no  weed  seeds  or  grain. 

700  insects  —  300  of  them  grasshoppers.  A  laying  hen  in  July. 
Their  weight  was  24  grams. 

1,532  insects  —  1,000  of  them  grasshoppers.  A  laying  hen  in  July. 
Their  weight  was  24.6  grams. 
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Eig^ht  tests  were  made  with  an  adult  cock  in  October  and  Novem- 

ber. 

28 

graaahoppers  as 

lis. 

14g.  of  grain.    Total  — 25g. 

33  srasBlioppen  SB 

15g. 

13g.  of  grain.    Total  — 28g. 

48 

graaahoppera  = 

19g. 

lOg.  of  grain.    Total  —  2ag. 

22  craBshoppers  = 

12g. 

16g.  of  grain.    Total  —  28g. 

25 

grasahoppera  = 

12g. 

llg.  of  grain.    Total  —  23g. 

23 

graaahoppera  SS 

12g. 

8g.  of  grain.    Total  —  20g. 

20 

graaahoppera  = 

»g. 

12g.  of  grain.    Total  —  21g. 

26 

graaahoppera  =s 

llg. 

lOg.  of  grain.    Total  —  21g. 

The 

average  la: 

28  grasshoppera  B 

12.Sg. 

12g.  of  grain.    Total  —  24.6g. 

STUDY  OP  THB  OBOWTH  AND  FBBDINO  OP  ONB  BOBWHITB 
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*  The  loM  In  weight  U  doe  to  him  hATing  lloe  for  three  days. 

At  hat<^hing  he  woi(2:hed  6  g. ;  in  9  days  he  had  doubled  in  weight. 
In  the  next  2  weeks  he  had  doubled  again,  and  again  at  the  end  of  an- 
other  fortnight.    It  took  him  3  more  weeka  then  to  weigh  96  g. ;  in  the 
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last  8  weeks  of  his  growth  he  gained  75  g.  For  the  first  12  weeks  his 
average  gain  per  day  was  1.75  g.  The  average  daily  gain  each  week 
was  as  follows:  .5  g.,  .7  g.,  .8  g.,  2.1  g.,  1.6  g.,  2.35  g.,  2.4  g.,  2.1 
g.,  2.1  g.,  2.3  g.,  2.3  g.,  2  g.  The  next  four  weeks  his  growth  was  slow ; 
the  average  daily  gain  each  week  was :  .43  g.,  1.1  g.,  .3  g.,  .7  g. 

At  4  months  he  weighed  170  g.  which  is  an  average  adult  weight  for 
him,  although  sometimes  he  has  weighed  from  12  to  19  grams  more. 

In  every  case  he  was  weighed  before  he  had  had  anything  to  eat. 
He  always  had  all  he  would  eat  in  the  tests,  but  doubtless  would  have 
eaten  somewhat  more  in  a  wild  state,  for  he  would  have  exercised  more 
than  he  did  when  kept  in  confinement.  I  regret  that  I  did  not  make 
feeding  tests  in  the  first  two  weeks  of  his  life,  but  I  do  not  think  he 
ever  ate  more  than  two-thirds  of  his  weight  at  the  most.  For  the 
first  two  or  three  days  the  chicks  eat  little,  as  the  unabsorbed  yolk 
nourishes  them.     Charles  W.  Nash  in  **The  Birds  of  Toronto''  says: 

**For  the  first  two  or  three  months  of  their  lives  young  quail  feed 
almost  exclusively  on  insects,  and  each  one  will,  while  he  is  growing, 
consume  nearly  its  own  weight  of  them  every  day.*'  (11) 

Edward  Harris  states  in  *  *  The  Quail  the  Best  Insect  and  Weed  Ex- 
terminator Must  be  Better  Protected''  that: 

**  A  young  quail  will  consume  its  own  weight  in  insects  every  day." 

(4) 

My  results  do  not  agree  with  this.  A  bobwhite  does  not  have  to 
eat  so  much  nor  grow  so  fast  as  those  birds  that  are  helpless  until  they 
nearly  reach  adult  size. 

As  a  result  of  these  tests  I  have  made  an  estimate  of  the  amount 
eaten  by  a  bobwhite  in  a  year. 

First  2  weeks,  72  g. =10,245  insects.  The  8th  day  he  ate  7  g.  Count- 
in^  nothing  for  two  days,  we  might  assume  he  ate  as  follows:  4,  4,  4, 
5,  6,  7,  7,  7,  7,  7,  7,  7,=72.  In  four  of  these  days  he  ate  3,415  insects. 
At  the  same  rate  in  twelve  he  would  have  eaten  10,245. 

3rd  and  4th  weeks,  132  g.=5,334  insects.     Actual  tests. 

5th  week,  88g.=3,520  insects.  His  average  weight  for  this  week 
was  38.8.  A  third  of  that  multiplied  by  7  should  give  an  estimate 
of  the  amount  eaten.  With  40  insects  to  the  gram,  as  was  the  case 
in  the  two  weeks  before,  the  result  is  3,520. 

6th  week,  81  g.=812  insects+91  g.  grain.  In  3  days  he  ate  34.5  g. 
=348  insects  and  39  g.  of  grain.  The  week  is  calculated  at  the  same 
rate. 

Totals:  373  g.=10,911   insects+91   g.   grain. 

In  December,  January,  February,  March,  April  and  half  of  Novem- 
ber the  estimate  is  that  found  by  56  tests  — 15  g.  of  weed  seeds  a  day. 
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B8TIM4TB  OP  THE  AMOUNT  BATBN  IN  A  YBAR 


By  an  adult  hen 
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For  the  cock  in  May,  June,  July,  August,  September,  October  and 
half  of  November,  and  for  the  hen  in  May,  Octolwr  and  half  of  No- 
vember the  estimate  is  that  found  by  8  testi*  in  OetobtT  and  Novrmhrr 
—  12  ir.  of  ♦♦aeh.  In  .June,  July  and  Au^rust  whni  \\\v  Iwn  is  layiiiL'. 
20  ^.  of  inscets  serms  a  safe  averajre.  In  2  tests  in  July  a  h«*n  at«-  24 
{:.  and  24J)  ^.  n»speetively. 

For  a  yonnji  bird,  if  we  substitute*  \hv  fi^n^res  for  his  first  six  wffks 
for  six  wtM'ks  of  July  and  Auj^ust  in  tht»  adult  (•<¥•!< 's  rstimat<*.  th<* 
result  is  2.377  ^.  of  ins4*ets  and  4,495  p.  of  weed  s4*fds. 

An  averajre  of  4.')  tt^ts  ^w  22.5  inse^'ets  to  a  L'ram.  Th«*  hii:h«'.st 
is  60  in  July,  th<*  lowest  2  in  November.  This  average  is  too  low  for 
the  smallest  inseets  that  the  birds  eat,  sueh  as  plant  liee.  wtn*  not 
wei^rhed :  besides  for  the  tests  larm*  inse<*ts  were  often  eau^rht  in  pref- 
erence to  snuiller  ones  for  convenience  sake. 

One  jrram  of  2'-\  ditTen*nt  kin<ls  of  se<»ds  were  <*ounted;  th**  avrraire 
was  1,(>96. 


H.irnyjinl  ^riiKH. 

HcKKar's   tl<*kH, 

Blark  hln<lw«»d. 

HIark  muHtard. 

HiirdtM'k, 

Crab  Krasx, 

CiirltM  d«Kk, 

Fringed  black  bindweed 

FKHlder, 


1.250 
2(M» 

:ioo 

5on 
100 
500 
835 
250 
780 


EvonlnK's  prliiin»*e. 

Lamb's  quarters. 

Mllkwood. 

PepIH*r  jrniM*. 

PlK«H)n  *rra>«s. 

PiKwewl. 

Plantain. 

Rabbit's  foot  rlnV«T, 

Rainreed. 


2.«HM) 
l.HOO 

110 
3.0(M) 

5<»0 
3,<H»0 

2.500 

2.000 

500 
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Round  headed  bush  clover. 

300 

White  vervain, 

Smiirtweed, 

900 

Water  smart  weed, 

Sorrel, 

2,000 

811 

2.500 
200 


Thus  a  bobwhite  cock  mi  .}ij  f/t  on  an  average  in  one  year  56,430 
insects  and  5,879,168  weed  t  us;  a  hen  74,475  insects  and  5,063,520 
weed  seeds  and  a  young  bird  65,001  insects  and  4,926,520  weed  seeds. 

Estimates  of  thf     nnuvl  Loss  Due  to  Weeds  and  Insects. 

It  is  impossible  tv  i  lake  calculations  as  to  how  much  a  bobwhite 's 
eating  of  these  thousands  of  insects  and  millions  of  weed  seeds  is  worth 
to  us  in  dollars  and  cents.  I  quote,  however,  a  few  estimates  of  the 
annual  losses  due  to  weeds  and  insects,  so  that  we  may  get  more  of  an 
idea  of  the  importance  of  the  problem. 

*  *  Since  the  total  value  of  our  principal  field  crops  for  the  year  1893 
was  $1,760,489,273,  an  increase  of  only  1%,  which  might  easily  have 
been  brought  about  through  the  destruction  of  weeds,  would  have  meant 
a  saving  to  the  farmers  of  the  nation  of  about  $17,000,000  during  that 
year  alone.'*  (1)  **The  simple  cost  of  weed  removal  along  the  railways 
of  the  State  of  Ohio  is  placed  by  Stair  at  over  half  a  million  dollars 
per  annum.*'  (13)  **The  weeds  found  in  cornfields  annually  cost  the 
farmer  of  Iowa  many  thousands  of  dollars.'*  (12)  ** Minnesota  pro- 
duces annually  about  200,000,000  bushels  of  small  grain.  A  dockage 
of  one  pound  per  bushel  (due  to  weeds)  means  a  loss  of  200,000,000 
pounds.  Had  the  land  been  free  of  weeds  the  same  amount  of  plant 
food,  moisture  and  labor  would  have  produced  over  3,000,000  bushels 
of  wheat  or  the  equivalent  in  other  grains.  This  makes  an  annual  loss 
due  to  weeds  of  about  $2,500,000  or  an  annual  rental  of  about  30  cents 
an  acre  on  every  acre  on  which  small  grain  is  grown.  Added  to  this 
great  loss  we  must  include  cost  of  fighting  weeds,  loss  of  fertility  and 
moisture,  strain  on  machinery',  extra  cost  of  twine  to  tie  up  the 
weeds,  freight  charges  for  shipping  weeds,  et<3."  (14)  In  Ontario 
the  **  Bureau  of  Industries  for  the  Province  in  1898  sent  out  a  few 
questions  about  weeds  to  its  regular  correspondents,  and  others, 
chiefly  those  who  had  done  satisfactory  experimental  work  in  con- 
nection with  the  Experimental  Union.  **A  large  number  of  answers 
were   n'ceived.  .A  number  estimate  their  loss  at  25c  per 

acre,  and  quite  a  few  place  it  as  high  as  $5  per  acre;  so  consider- 
ing tlie  whole  list  and  counting  labor,  with  the  loss  of  soil  moisture, 
fertility,  etc.,  we  think  that  $1  per  acre  is  a  conservative  estimate 
of  the  annual  loss  throughout  the  Province."   (5) 

C  L.  Marlatt  in  '*The  Annual  Loss  Occasioned  by  Destructive  In- 
sects in  the  United  States"  estimates  the  yearly  tax  chargeable  to  in- 
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sects  in  this  country  as  $795,100,000.  (10)  *'The  common  schools  of 
the  country  cost  in  1902  the  sum  of  $235,000,000,  and  all  higher  in- 
stitutions of  learning  cost  less  than  $50,000,000,  making  the  total  cost 
of  education  in  the  United  States  considerably  less  than  the  farmers 
lost  from  insect  ravages.     .  Furthermore,  the  yearly  losses 

from  insect  ravages  aggregate  nearly  twice  as  much  as  it  costs  to 
maintain  our  army  and  navy ;  more  than  twice  the  loss  by  fire ;  twice 
the  capital  invested  in  manufacturing  agricultural  implements;  and 
nearly  three  times  the  estimated  value  of  the  products  of  all  the  fruit 
orchards,  vineyards,  and  the  small  fruit  farms  in  the  count r>'/*  (3) 
Prof.  H.  T.  Femald,  Massachusetts  State  Entomologist.  sa>-8:  ''Esti- 
mates of  the  annual  loss  by  insects  calculated  at  18%  are  now  con- 
sidered as  al)out  correct,  and  this  loss  on  the  basis  of  the  United 
States  government  crop  estimates  for  1906  would  be  considerably 
over  a  billion  dollars  each  year."  (2) 

If  we  were  wise  enough  as  a  people  to  protect  and  increase  our 
weed  destroying  insectivorous  birds,  they  should  largely  control  thesi* 
enemies  of  our  crops.  Bobwhites.  if  we  only  had  enough  of  them, 
ought  to  save  us  more  than  half  of  our  $17,000,000  weed  damage,  and 
of  our  billicm  dollar  insect  tax. 

Summary 

Thi»  bohwhit«»  is  known  to  eat  129  diffen»nt  kinds  of  wrrd  8<m'cIs. 

A  singlf*  bird  was  found  to  eat  as  many  as  12.0()(),  18,<NN)  and 
30,0()()  sco<ls  of  one  kind  of  weed  in  a  day. 

Thvy  vhX  IT)  tzranis,  «>r  half  an  ounce,  of  wt»ed  serd  daily  through- 
out the  wint<T. 

The  known  list  of  insects  eaten  —  135  —  includes  many  of  the  uutsx 
injurious  speei<*s. 

A  sin^'le  hini  ate  at  one  meal  5G8  nios4|uitoes :  another  during  a 
day  ate  L.TH)  i\'n>s:  a  thinl  ate  o.tMN)  plant  liee,  while  still  another 
record  is  1.5:^2  ins(*ets.  l.(KM)  of  which  were  grasshoppers. 

Hol)whites  eat  from  12  to  24  grams  of  ins<H*ts  daily  in  the  summer. 

In  a  study  of  the  growth  and  feeding  of  one  lM>hwhite.  it  was  found 
that  in  his  third  week  he  ate  half  of  his  weight  of  ins^vta.  in  his 
fourth  week  one  third.  In  t-lie  sixth  the  addition  of  irrain  brought 
it  up  to  one  half  again.  When  adult  they  eat  fn>ni  one  twelfth  to 
one  si.xth  of  their  weight. 

An  I'stimate  of  the  avenure  amount  eat(*n  by  a  Ixib white  in  a  year 
is  2.7M2  t.'ranis.  or  alNiiit  Ti  [>ounds.  of  insects,  and  4fiH\  Krams.  or 
abiut  t**f|  pounds,  of  weed  s4*4mIs.  which  an*  e(|uivalent  to  65.302 
insects  and  ''>.12:i.()7()  wcinI  HiH»ds. 


June/10]  NICE:     FOOD    OF    BOBWHITE  818 

I  wish  to  acknowledge  my  indebtedness  to  Dr.  C.  P.  Hodge  of 
Clark  University,  under  whose  direction  this  work  was  done,  for  help 
and  suggestions;  to  Mr.  Arthur  Merrill  of  the  Massachusetts  State 
Hatchery  at  Sutton,  for  assistance  in  rearing  the  birds;  to  Dr.  F.  M. 
Webster  of  the  United  States  Bureau  of  Entomology,  for  supplying 
me  with  various  insects;  and  to  Mr.  A.  D.  Selby  of  the  Ohio  Agricul- 
tural Experiment  Station,  and  Mr.  Geo.  H.  Clark,  Seed  Commis- 
sioner of  the  Department  of  Agriculture,  Canada,  for  sending  me 
weed  seeds. 

Bibliography 

The  numbers  in  the  text  refer  to  the  numbered  references  below. 

1.  Coville,   Frederick  V.    Letter  of  transmittal,  Bui.  No.   17.    Legiilallon 

against  weeds.    Div.  of  Botany,  U.  S.  Dept.  of  Agriculture.    1896.    p.  3. 
60  p. 

2.  Fernald,    l-l.   T.     Future   of   Economic    Entomology.      Popular   Science 

Monthly.     Feb.  190S. 

3.  Folsom,  Justus  W.    Entomology  with  special  reference  to  its  Biological 

and  Economic  Aspects.    Quoted  from  Slingerland.    1906.    Philadelphia, 
p.  Blakiston's  Son  &  Co.     p.  394.     485  p. 

4.  l-larrls,  Edward.     The  Quail.     The  Best  Insect  and  Weed  Exterminator 

Must  be  Better  Protected.     Wm.  Briggs,  Publisher.     Toronto,  Ontario. 
1905.    p.  4.    11  p. 

5.  Harrison,  E.  C.     The  Weeds  of  Ontario.     Ontario  Agricultural  College. 

Dept.  of  Agriculture,  Toronto.     1909.     pp.  8-9.     80  p. 

6.  Judd,  Sylvester  D.    The  Bobwhite  and  other  Quails  of  the  United  States 

in  their  Economic  Relations.     Bui.  No.  21.     Bureau  of  Biological  Sur- 
vey, U.  S.  Dept.  of  Agr.  1905.    p.  31.    66  p. 

7.  The  same  as  6.    p.  27. 

8.  Judd,   Sylvester   D.     The   Economic   Value   of  the   Bobwhite.     Reprint 

from  the  Yearbook  of  the  U.  S.  Dept.  of  Agr.  1903.     pp.  195-196.     11  p. 

9.  The  same  as  6.    pp.  37-38. 

10.  Marlatt,  0.   L.  Annual  Loss  Occasioned  by  Destructive  Insects  in  the 

UnitiHl    States.     Bureau   of   Entomology.     Reprint   from   Yearbook   of 
Dept.  of  Agr.  for  1904.    p.  464.     13  p. 

11.  Nash,  Charles  W.     The  Birds  of  Ontario  in  their  relation  to  Agricul- 

ture.    Bui.  173.     Ontario  Dept.  of  Agr.  Toronto.     1909.     4th  ed.  p.  91. 
95  p. 

12.  Pammel,  L.  l-l.     Some  Weeds  of  Iowa.     Bui.  70.     Exp.  Sta.  Iowa  State 

College,  Ames,  Iowa.    1903.    p.  300.    233  p. 

13.  Selby,  A.  D.     A  Second  Ohio  Weed  Manual.     Bui.  175.  Ohio  Agr.  Exp. 

Sta.  Wooster,  Ohio.    1906.    p.  293.    384  p. 

14.  Wilson,  A.  D.     Some  Common  Weeds  and  their  Eradication.     Bui.  95. 

Univ.   of  Minnesota  Agr.   Exp.   Sta.,    St.   Anthony   Park,   Minn.     1907. 
p.  195.     43  p. 


il4  JOOBNAL   or    BCOMOIIIC    BNTOlfOLOOT  [YoL  S 

A  UNIQUE  INSECT  CATCHING  MACHINE 

By  F.  C.  BI8HOFP,  C7.  8.  Bureau  of  Entomology,  DaUa$,  Texoi^ 

The  following  article  is  published  not  because  the  observations  are 
thought  to  have  any  particular  value  or  that  the  machine  described 
can  be  utilized  practically  in  the  control  of  the  boUworm,  but  to  call 
attention  to  a  rather  unusual  digression  in  mechanical  insect  destn^- 
ing  devices  and  with  the  hope  that  the  idea  involved  may  be  sugges- 
tive to  workers  in  other  entomological  fields. 

The  machine  illustrated  herewith  is  the  result  of  the  ingenuity  of 
a  progressive  Ellis  County  (Texas)  farmer  in  his  efforts  to  discover 
a  method  of  controlling  the  bollworm  {Heliothis  obsdeia  Fabr.)  on 
cotton.  Unlike  most  of  the  machines  devised  for  use  against  the  boll- 
worm  this  one  is  designed  to  capture  the  adult  moths  instead  of  the 
larve.  While  lights  are  employed  to  concentrate  and  destroy  the 
moths,  the  success  of  the  apparatus  is  not  dependent  upon  the  normal 
attraction  of  the  moths  to  light.  The  machine  was  evolved  by  Mr. 
T.  A.  Sissom,  who  is  the  inventor,  from  an  obsen'ation  made  by  him 
upon  the  habits  of  flight  of  the  moths  when  disturbed  at  night.  The 
writer  has  also  observed  that  the  majority  of  the  moths  when  startled 
at  uijrht  Hy  direetly  upward  for  8t»veml  fwt.  appanaitly  in  nn  i*ffort 
to  avoid  striking  the  cotton  plants  or  other  obj(H*ts. 

The  inaehini*  consists  of  a  framework  mount (mI  (ui  four  whtn-ls. 
The  frame  is  3()  fret  wide  in  front,  18  fert  wid«*  at  the  back  atul  28 
feet  from  thr  front  to  the  hack.  This  fraiiu*.  cxcci)t  at  th*'  hack,  is 
eovcn*(I  with  domestic,  which  can  easily  he  put  on  or  removed.  The 
hack  is  sen*ened  in. 

Thf*  machine  is  pulled  hy  a  pair  of  horses  or  niul(*s  which  are 
hitched  hetwiM'u  the  fcire  and  hind  wheels  under  thi*  canvas,  the 
driver  and  <»perator  sittin^r  imnitHliately  l)ehind  the  team.  The  truid- 
in^  is  dom*  hy  simply  rotatin^^  a  wheel  which  (Mintrr»lK  the  an^He  of  the 
fnmt  axle. 

The  fnmt  part  of  the  canvas  extends  ilown  quite  ch>se  to  the  cotton 
hut  n<it  low  enough  t(»  strike  the  plants  and  thus  disturb  tlie  moths. 
Airitators  in  the  form  of  sacks  cuntainin^  sonn*  heavy  object,  are 
attach«*d  to  the  frame  a  few  ft*et  hack  fn»m  the  fn»nt  edue  of  the 
canvas.  These  disturli  the  m(»ths  whicli  fly  up.  strike  the  canvas  and 
L^radually  drift  toward  the  three  liirhts  at  th«'  hack  of  thi*  nuichine, 
as  th«-  apparatus  movers  f<»ni*anl.  The  hack  part  of  the  nuichine  has 
a  tl«N)r  hiirh  enough  to  pass  over  the  (*otton.     This  prevents  the  down- 

'  Piit»llHlied  by  pMmlMlcin  of  \\w  rhief  of  the  Bureau  of  Eiitnni«»l«iK.v. 
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ward  escape  of  the  moths  when  they  reach  the  back  of  the  machine. 
The  upper  one  of  the  three  lights,  each  of  which  has  a  reflector  to 
throw  the  light  ahead,  is  situated  at  the  extreme  back  end  of  a 
tapering  inverted  trough  made  of  screen.  Just  in  front  of  this  light 
is  a  large  torch  the  flame  of  which  scorches  the  insects  as  they  pass 
backward  over  it  to  the  stronger  light  behind.  The  bottom  of  the 
torch  container  is  removed  occasionally  and  the  moths  emptied  into 
a  bag  and  treated  with  kerosene  to  kill  those  not  already  dead. 

On  account  of  the  free  flight  of  the  boUworm  moths  it  is  difficult 
to  arrange  a  satisfactory  practical  test  of  such  a  machine  on  a  lim- 
ited area.  During  three  successive  nights  in  July  a  40-acre  field  of 
cotton  was  gone  over  and  1,440,  2,000  and  860  moths  were  captured 
on  the  respective  nights.  An  examination  of  the  catch  made  in  3% 
hours  during  the  night  of  July  27th  showed  the  following  insects  to 
have  been  captured:  Heliothis  obsoleta  Fabr.  688  (409  females  and 
279  males),  Loxostege  simdlalis  Guen.  157,  Calycopis  cecrops  Fabr.  1, 
miscellaneous  Lepidoptera  72  (including  several  injurious  forms), 
Chrysopa  sp.  1,906,  Myrmeleonids  11,  Tachinids  16,  Syrphids  6,  Tab- 
anids  12,  Sarcophagids  150,  miscellaneous  Diptera  (small)  several 
hundred,  Calacorus  rapidus  Say  762,  Tettigonids  and  Jassids  (mostly 
Diedroceplwla  coccinea  Forst.)  68,  Podisus  maciUiventris  Say  2, 
Diabrotica  12-punctaia  Fabr.  14,  Elaterid  1,  Bruchids  2. 

It  was  found  that  many  of  the  bollworm  moths  captured  were  newly 
emerged  or  gravid  females,  while  with  an  ordinary  trap  light  only 
males  and  exhausted  females  are  usually  caught. 

It  will  be  noted  that  a  good  many  beneficial  insects  were  captured 
notably  1,906  adult  Chrysopas.  I  believe  that  the  majority  of  these 
as  well  as  other  beneficial  forms  could  be  allowed  to  escape  by  putting 
in  larger  meshed  wire  at  the  back  end  of  the  machine.  This  would  of 
course  allow  the  escape  of  the  smaller  injurious  insects  as  well. 

Despite  the  large  size  of  the  apparatus  it  is  manipulated  with  great 
ease  except  when  the  wind  is  blowing.  A  strong  wind  renders  opera- 
tion impossible.  From  60  to  70  acres  may  be  gone  over  in  one  night, 
^fr.  Sissom  informed  me  that  the  cost  of  constructing  one  of  these 
machines  is  about  $80. 

As  has  been  suggested  it  has  not  been  demonstrated  that  this  ma- 
chine can  be  utilized  practically  in  the  control  of  the  bollworm,  but 
there  is  little  doubt  that  some  injury-  may  be  prevented  where  it  is 
conscientiouslv  used. 
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NOTES  ON  RHYNCHITBS  BICOLOR,  PABR 

By  Edqar  L.  D1CKEM05,  .Yetr  Bruttmrfrk,  .Y.  J. 

In  this  Journal  for  December,  1909,  page  467,  Dr.  B.  N.  Gates  gives 
some  notes  on  the  abundance  of  Rhynchiie$  bicolor  in  Maaaachuaetta 
during  the  past  season.  The  insect  is  recorded  as  common  in  New 
Jersey,  throughout  the  state,  but  in  our  experience  it  is  somewhat 
local  in  its  distribution,  being  veiy  abundant  at  some  points  and  quite 
scarce  at  others.  In  some  of  the  nurseries  where  we  have  had  an 
opportunity  of  observing  roses,  in  the  course  of  inspection  woric,  we 
have  found  little  evidence  of  the  insect.  At  New  Brunswick,  however, 
it  occurs  each  year  so  abundantly  on  the  Rom  rugosa  hedge  on  the 
College  Campus  that  there  is  scarcely  a  seed  capsule  which  does  not 
show  one  or  nion*  of  its  punctures.  No  effort  has  been  made  to 
briMHl  the  instHit  but  certain  observations  have  been  recorded  which 
it  s(H>nis  advisable  to  publish  at  this  time. 

As  noted  in  other  localities,  the  insect  mak(>s  its  appearance  in  May 
and  continues  through  June  and  July  and  is  observed  first  feeding 
in  the  buds  or  opened  blossoms.  In  feeding  in  the  buds  the  insect 
inserts  its  beak  thnnigh  the  still  dosed  petals,  causing  the  punctures 
which  l)ecoiiu*M  w>  eonHpicuous  when  the  blossoms  open.  Rarely,  feeding 
<M*eurK  in  tht*  tender  tips  of  the  shoots  when*  as  many  as  a  dozen 
elosely  pi  need  piiiietun*K  have  lH»en  ol)ser\'t»<l  in  a  single  tip.  Ver\' 
few  of  llifKe  tips  were  found  although  their  wilted  appearance  maile 
them  nilhiT  ednspieuotis.  That  tht»y  wen»  oaustni  by  f<»eding  K<^*niH 
unite  evi<l«'nt  from  the  fiiet  that  no  eggs  were  found  in  the  punetun*s 
altlKiugh  a  eareful  st*Hn*h  was  made  for  them. 

Whili'  I  have  no  n*ennl  of  tht*  beginning  (»f  ovip«w(ition.  it  continued 
for  Koine  time  uiul  in  late  June  the  bt^etleK  wrn*  noted  l)oth  ftMHling  in 
the  open  t1«>wers  and  in  (*opulation.  and  ovi|H»8ition  was  in  progress. 
The  latter  openition  was  ohs«*r\*ed  on  nion*  than  one  occasion  and 
noted  t(»  pnH*<*<*d  in  the  foll(»\ving  manner: 

The  work  t)f  making  the  punetun*  was  eontinued  until  the  full 
length  of  the  b«'ak — as  far  a.s  the  eyes — was  ins»*rt«»d  and  the  final 
part  app«'an'd  to  W  the  siiMHithinir  down  of  the  sid(*s  of  the  puncture 
ami  fiilarLMiiL;  the  lN>ttoin:  the  \vlu>Ie  openition  taking  somewhat  over 
a  <|uart«*r  (»f  an  hour.  In  workinir  th«*  l»i*t*tl«*  spn^ad  its  legs  as  if  to 
bnier  itself  and  the  antenme  wen'  extfiiiled  Imekwanl  close  together 
airninst  tht*  upper  surfaet*  of  the  ht*ad.  Haviiiir  eomplet<*d  the  punc* 
tun',  thf  inseet  turned  aUnit.  reHt«*d  its  anal  extn'Uiity  in  the  cavity, 
and  n'mained  then*  for  alKUit  half  a  minute  whili*  it  ovi|XMiited.  Then 
turihuL'  aUtut  again  it  s|M*nt  slightly  mon*  than  half  a  minute  in 
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apparently  pushing  the  egg  down  into  the  bottom  of  the  cavity  and 
covering  the  opening.  In  this  operation  the  value  of  the  ball  and 
socket  like  connection  of  the  head  with  the  thorax  was  evidenced,  for 
without  changing  its  position  the  insect  was  able  to  move  its  head 
around  from  side  to  side.  Whether  the  covering  of  the  puncture  is  a 
secretion  of  the  plant  caused  by  the  injury  or  in  part  is  some  secre- 
tion of  the  weevil  is  not  quite  evident.  At  any  rate  it  forms  a  dis- 
tinct covering,  light  in  color  at  first  and  gradually  darkening. 

An  examination  of  the  seed  capsule  shows  that  the  punctures  extend 
through  the  outer  covering  and  sometimes  into  the  bases  of  the  seeds, 
resting  within  it  and  measure  2  mm.  in  depth.  The  egg  is  oval  in 
outline,  measuring  .9  mm.  in  length  by  .65-.70  mm.  in  width,  and  is 
light  in  color  with  a  yellowish  tinge  given  it  by  the  contents.  It  rests 
in  the  bottom  of  the  puncture  with  the  longest  diameter  parallel  with 
the  direction  of  the  cavity. 

Punctures  were  found  in  the  seed  capsules  of  the  blossoms  as  well 
as  those  from  which  the  petals  had  fallen  and  as  many  as  8  were  noted 
in  a  single  one.  On  several  instances  two  punctures  were  observed 
so  close  together  that  they  extended  into  each  other  at  their  bases 
and  in  all  such  cases  only  a  single  egg  was  found,  so  that  it  appeared 
as  if  the  first  egg  had  been  destroyed  by  the  weevil,  in  the  operation 
of  making  the  second  puncture. 

Hatching  of  the  eggs  began  the  first  of  July  and  by  the  middle  of 
the  month  most  of  them  had  hatched.  No  unhatched  eggs  were  found 
on  July  22  when  a  number  of  punctured  seed  capsules  were  examined, 
although  a  very  few  young  larvae  were  found  as  late  as  early  Septem- 
ber. The  larvae  became  well  developed  by  August  and  soon  after 
the  middle  of  that  month  many  full  grown  ones  were  found.  By  early 
September  most  of  the  larvae  had  left  the  seed  capsules,  which  in  many 
eases  had  become  hard  and  dry. 


THE  EFFECTS  OF  FUMIGATION  WITH  HYDROCYANIC 

GAS  ON  THE  HUMAN  SYSTEM 

By  W.  W.  YoTHERs,  Bureau  of  Entomology,  U.  8.  Deportment  of  Agriculture 

Owing  to  the  extremely  poisonous  nature  of  hydrocyanic  gas,  the 
literature  on  this  subject  contains  many  cautions  in  regard  to  its  use. 
While  I  believe  these  are  on  the  whole  justifiable,  they  make  the 
uninitiated  unduly  afraid  of  the  dangers.  I  doubt  if  there  has  ever 
been  a  single  death  from  fumigating — at  least  from  fumigating  orange 
trees.  The  experience  of  the  workers  on  the  White  Fly  Investigations 
of  the  Bureau  of  Entomology  in  Florida  shows  that  only  rarely 
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does  the  gas  cause  sickness.    In  the  entire  three  seasons'  woric 
occurred  only  five  or  six  times. 

In  the  winter  of  1907-1906  in  fumigating  over  three  thousand  trees 
eight  hundred  of  which  were  large  seedlings,  two  men  quit  work  be- 
cause the  gas  made  them  sick.  These  men  operated  the  pulley  ropes 
which  lifted  the  edge  of  the  tent  from  the  ground  and  raised  it  to 
the  top  of  the  derrick.  Just  as  soon  as  the  edge  of  the  tent  is  raiwd 
the  gas  comes  oiit  and  the  men  who  operate  the  pulley  ropes  being 
nearest  the  opening  get  more  of  the  gas  than  the  other  men.  The  trees 
were  very  large,  nK|uiring  from  four  to  six  pounds  of  cyanide.  Xo 
note  was  made  as  to  whether  or  not  the  night  was  calm  or  on  the  con- 
dition of  the  tents  as  to  dampness  which  largely  determines  the 
leakage  of  gas  during  exposure. 

Only  one  instance  happened  in  the  season  of  1908-1909  in  fumigat- 
ing about  a  thousand  trees.  The  night  of  Januar>'  11,  1909,  was  so 
far  as  one  could  determine  absolutely  calm.  The  trees  were  fairly 
large,  requiring  from  two  to  four  pounds  of  cyanide.  We  changed 
the  tents  every  40  minutes.  The  tents  being  somewhat  damp  were 
very  tight  so  that  little  gas  leaked  out  during  the  pi^riod  of  exposure. 
Five  men  became  sick  on  this  night.  •  One  of  these  emptied  the  residue 
from  the  erooks  and  hold  his  head  over  the  residue  sm  it  was  t>eing 
poun*d  out  8<)  that  he  breathed  the  escaping  ^as.  This,  of  course, 
was  «»ntirely  uniH^vsRary.  The  other  four  opiTati»d  thi»  pulh*y  ropes 
as  did  th<»  iin*n  who  hocanie  siek  in  the  tests  of  1J)07-1!><>8.  Two  1h»- 
came  siek  and  were  relieved  by  two  others  who  also  wmui  wen*  affe<«ted. 

On  this  nijrht  I  relieved  one  of  the  men  operating  the  pulley  n^pes. 
In  a  short  time  my  heart  beat  much  faster  than  the  work  s*M*nuMl 
to  justify,  then  dizziness  overeanie  me  and  I  stn^tched  out  under  an 
orange  tree.  In  about  .1  minutes  it  btM»anie  neeessarj'  to  ^n  to  stool. 
After  this  a  nauseatintr  feeling  n>niained  for  si>me  time  followed  by 
chills  and  trenihiintr  of  the  nius(*li*s  and  almost  t(»tal  l(»ss  of  nius4*ular 
stn^n^'th.  A  vieinus  ht*adaehe  terminated  thesi*  symptoms.  Tht^so 
symptoms  were  in  thi*  main  eomm«>n  to  all  the  atT«H*ted  persons.  In 
one  or  two  instanees  vomit  in  l^  (K^eurretl. 

In  October,  1909.  we  wrr*'  fumi^atinir  some  tn'es  alnnit  ten  f«vt  in 
height,  usin^  a  !!.'>  per  et*nt  inereas«*  (»v«*r  tlie  dosage  triven  in  Bulletin 
7G  of  tbe  Bureau  of  Knt<mi<ilo|Lnk'  and  moviiiL^  the  tents  ever>'  2.')  min- 
utes. The  shortness  of  the  i*xp«»Kure  >rave  little  time  for  the  eas  to 
leak  out  and  als«)  the  tents  wen*  much  tighter  than  those  us«*<I  on 
former  (M*easitms.  There  was  no  bn*eze.  Durintr  the  tirst  niirht  no 
one  became  siek  althouirh  the  i;as  was  very  stnm^.  However,  dur- 
ing the  seeond  niirht  all  of  us  got  siek.    One  nuin  fell  tiver  and  the 
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rest  of  us  were  compelled  to  postpone  the  work  for  a  few  minutes. 
Our  hearts  thumped  against  our  breast  bones  and  one  fellow  vomited. 
All  of  us  were  well  on  the  following  morning  and  felt  as  if  nothing 
had  happened.  On  this  night  we  did  not  realize  the  importance  of 
hurrying  away  from  the  tent  as  soon  as  it  was  raised  with  the  poles. 
It  was  unnecessary  this  time  and  could  have  been  easily  avoided. 

The  only  object  of  writing  these  experiences  is  to  enable  one  to  tell 
when  they  are  getting  too  much  gas.  If  the  heart  beats  very  rapidly 
it  is  time  to  get  away  for  a  while.  A  small  amount  of  gas  is  not  un- 
comfortable to  a  fumigator  and  is  seldom  noticed  at  all.  Sometimes 
a  prolonged  exposure  to  a  small  amount  of  gas  causes  coughing  which 
is  nothing  serious.  If  tents  are  left  on  the  trees  the  proper  length  of 
time  and  those  men  nearest  the  tent  when  first  raised  take  proper 
precautions,  there  is  little  or  no  danger  and  the  poisonous  fumes  do 
not  interfere  with  the  process  at  all. 


Scientific  Notes 

Simulium  and  Pellagra. — We  learn  from  the  Tendon  Times  through  a 
recent  issue  of  Science,  that  Dr.  Sanibon  has  proved  that  maize  is  not  the 
cause  of  Pellagra,  the  blood  thirsty  Simulium  rejttans  being  responsible 
for  the  dissemination  of  this  infection.  It  is  hardly  necessary  to  remind 
our  readers  that  only  a  few  years  ago  the  imiK>rtant  part  played  by 
Dipt  era  in  the  dissemination  of  human  diseases  was  practically  unknown. 
The  order  must  now  be  considered  as  one  of  the  most  important  from 
an  economic  standpoint,  especially  because  of  the  part  flies  play  in  the 
spread  of  disease. 

Oyster  Shell  Scale  ( Lepidomphes  ulmi  Linn.). — The  paper  on  this  insect 
by  Mr.  Cooley,  was  very  interesting.  We  have  entirely  cleaned  badly  infested 
trees  by  spraying  with  a  lime-sulfur  wash  and  then  failed  on  adjacent  trees, 
no  matter  how  carefully  the  application  was  made,  though  we  usually  suc- 
ceeded ill  reducing  tlie  numbers  of  the  pest.  The  experience  of  the  last  six 
years  wnvinc^s  us  that  the  late  spring  application  is  by  far  the  more  effective. 
One  season  we  treated  alxmt  half  an  acre  of  large,  imported  lilacs  which  were 
nearly  dead  be<*ause  of  Injury  by  the  oyster  shell  scale.  A  very  thorough 
application  was  given  when  the  lilacs  were  in  bloom,  and  an  examination  in 
the  fall  showed  that  90%  of  the  shrubs  were  free,  the  remainder  having  a  few 
scales  on  one  or  two  shoots  only.  An  application  of  kerosene  emulsion  to  67 
infested  poplar  trees  resulted  in  practically  cleaning  the  trees,  as  shown  by 
an  examination  the  following  winter.  c.  R.  Neillie,  Cleveland,  Ohio, 

Larch  Sawfly,  a  Correction. — I  find  that  in  the  short  paragraph  of  my  paper 
on  the  Larch  Sawfly  (page  149)  that  the  stenographic  report  is  not  quite  what 
I  said  and  is  likely  to  mislead.  I  did  not  say  that  no  males  were  present,  but 
that  larva;  were  reared  from  females,  no  males  l)eing  jiresent ;  and  that,  in  a 
total  of  several  thousand  s[)ei*imens  .3  per  cent,  were  males  and  the  rest 
females.  C.  Gobdon  Hewitt. 
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The  editors  will  tlimnkfalljr  reoelve  news  Items  and  other  matter  likely  to  be  of  in- 
(ereat  to  aalMoribers.  Papers  will  be  pabliahed,  no  far  aa  possible,  in  the  order  of  re- 
oeption.  All  extended  contribotions,  at  least,  should  be  in  the  hands  of  the  editor  thm 
first  of  the  month  preceding  poblioation.  Reprints  may  be  obtained  at  cost.  Con* 
tribators  are  requested  to  supply  electrotypes  for  the  lariper  illostrations  so  far  as  pos- 
sible.   The  receipt  of  all  papers  will  be  acknowledged.— Eds. 

We  include  in  this  issue,  a  paper  extending  somewhat  be>'ond  the 
scope  of  the  Journal,  yet  nevertheless  of  great  interest  to  economic 
entomologists,  since  it  gives  in  compact  form,  many  very  serviceable 
facts  about  an  extremely  valuable  bird.  The  data  upon  its  vegetarian 
food  is  so  closely  interrelated  with  its  animal  diet  that  it  seemed 
inadvisable  to  attempt  to  separate  the  two.  We  are  confident  that 
many  entomologists  will  find  it  very  convenient  to  have  this  data 
accessible. 

The  passage  of  the  Insecticide  Act  of  1910  marks  an  important  and 
most  timely  advance  in  the  right  direction.  Heretofore  almost  any 
compxmnd  containing  arsenate  of  lead  might  bo  sold  under  that  name. 
After  January  Ist  next,  all  pn^parations  of  this  rect»ntly  <h*velopi»d 
and  extremely  valuable  ins4»eticide  falling  below  a  specified  standard, 
an*  debarred  fronr  interstate  commence.  The  n*cent  gn»at  advance 
in  work  with  ins4"etiei(l(*s,  aeeoinpaniiHl  by  enormous  inereast^s  in  the 
demand  f(»r  !iiat4'nals,  haK  resulted  in  a  number  of  manufacturers 
entering  this  field.  Wi'  are  convinccHl  that  the  majority  are  content 
to  place  upon  the  market  exeellent  pn*parations  at  mo<ierate  prices. 
Occasionally  then*  is  a  rogue  who  preys  more  or  less  din*etly  upon 
the  reputation  of  others.  For  example,  one  brand  of  arsenate  of 
lead  sold  in  the  local  market  under  a  trade  name  for  twenty-five  cents 
a  pound  etnitains  only  four  to  five  per  eent.  of  arsenie  oxide,  while 
another  brand  containing  fourteen  to  fifteen  per  eent.  arsenic  oxide, 
sells  for  fift4'«*n  ei^nts  a  pound.  Many  a  nuui  fails  to  di.si*riininat4* 
b<*tween  the  two  and  aeeepts  the  ilealers  ''just  as  j;(HKr'  at  face  value, 
appanntly  for^'ettinj;  that  lh«Te  may  be  a  larg<»  profit  in  pushing 
the  l<»w«*r  L'nuh*  ^nhmIs.  This  substandard  material,  with  the  abtive 
inentiontMl  natioiuil  law  in  f<>ne,  will  mkju  Ik*  driven  fnun  the  market 
or  ennfin«Ml  to  a  very  limited  field.  Aside  fn»ni  the  [xissibilitii^  of 
fraud  ni«iitio!iiMl  abovf.  then*  is  a  great  irain  in  establishiiu:  standaniK 
for  nMM»t:iiiz<<l  coiiipnunds.  It  prevents  e4>nfusi<»n  and  lessens  the 
dantrer  «»f  un^^atisfaetiir)'  nsults  followin^^  spraying  operations. 


June,  '10]  REVIEWS  821 


Revieivs 

The  Hibernation  of  the  Boll  Weevil  in  Central  Louisiana,  by 

WiLMON  Newell  and  M.  S.  Dougherty,  Louisiana  Crop  Pest  Com- 
mission, Circ.  31,  p.  163-219,  1909. 

lu  1905  and  '06  the  Louisiana  Crop  Pest  Commission  carried  on  extensive 
experiments  on  the  hibernation  of  the  boll  weevil  at  Keachie,  La.,  in  codpera- 
lion  with  the  Bureau  of  Entomology,  which  have  been  partially  reported  by 
Hinds  and  Yothers  (Bull.  77  Bur.  Entomology).  Further  experiments  were 
felt  to  be  necessary  and  these  were  arranged  at  Mansura,  near  the  center 
of  Louisiana  in  the  fall  of  1908.  The  authors  are  entirely  warranted  In  their 
statements  that  'The  results  of  these  experiments  from  the  standpoint  of 
the  Louisiana  planter  at  least,  are  of  far  more  practical  Importance  than 
those  of  any  like  experiment  previously  made."  The  object  was  to  determine 
what  percentage  of  weevils  survive  the  winter,  and  at  what  rate  they  left 
their  winter  quarters  In  the  spring.  A  series  of  large  wire  screen  cages  8  x 
8  X  6  ft.  high  were  constructed  in  which  were  placed  materials  In  which  the 
weevils  commonly  hibernate.  From  1000  to  1200  weevils  were  placed  in 
each  cage.  A  series  of  cages  was  installed  to  determine  the  effect  of  starva- 
tion in  the  fall  by  enforced  hibernation.  The  weevils  were  placed  in  the  first 
cage  September  28  and  a  similar  cage  was  started  each  week  until  December 
21.  A  comparison  was  also  made  of  a  cage  under  normal  conditions  and  one 
located  in  a  swamp  in  a  light  growth  of  timber.  In  another  cage  a  large 
tree-limb  bearing  Spanish  moss  was  placed  to  determine  its  value  as  a  hiber- 
nating quarter. 

It  has  been  previously  stated  that  the  weevils  seek  hibernating  quarters 
when  a  mean  daily  temperature  falls  to  60**  F.,  but  the  authors'  observations 
show  that  the  weevils  were  not  inclined  to  enter  hibernation  till  December  8, 
altho  the  mean  temperature  for  ten  days  preceding  was  43*.  The  writers 
believe  that  some  of  the  weevils  seen  on  the  sides  of  the  cages  remained  there 
thruout  the  entire  winter.  In  the  five  cages  first  started  the  greatest  death 
rate  occurred  during  the  warm  weather  prior  to  the  date  of  hibernation. 
Commencing  on  February  15,  daily  observations  were  made  to  determine  the 
number  of  weevils  leaving  hilternation  and  these  were  tabulated  in  detail.  In 
general,  it  may  be  said  that  the  tabulation  of  the  data  and  results  of  these  in- 
vestigations is  most  admirable  and  leaves  nothing  to  be  desired  on  the  part 
of  the  student  who  wishes  to  plve  them  detailed  study. 

In  tlie  16  cages  there  were  16,281  weevils,  3,360  of  which  or  20.63  per  cent 
survived  tlie  winter.  As  a  result  of  a  comparison  of  the  percentage  sur- 
viving in  the  cages  in  which  the  weevils  were  confined  at  different  dates  In 
the  fall,  it  Is  shown  that  where  cotton  plants  were  destroyed  before  October 
15,  only  3  per  cent  survived;  where  it  was  destroyed  between  October  15  and 
27,  15  per  cent  survived;  from  November  1  to  25,  22  per  cent  survived;  from 
November  30  to  DiH'einber  7,  28  per  cent  survived,  and  if  the  destruction  of 
tlie  plants  were  postponed  till  after  the  middle  of  December,  over  43  per  cent 
survived. 

It  was  found  that  in  the  average  winter  quarters  20  per  cent  of  the 
weevils  survive,  but  where  Spanish  moss  was  furnished,  27.96  per  cent 
emerged  from  hibernation.     A  comparison  of  the  cages  placed  in  a  swamp 
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and  in  normal  conditioDH  nhowed  prurtimlly  no  dlfforenc*e  In  the  mortality 
n»sultlng. 

The  earlU»8t  wet»vll  eni(*rged  on  February  21;  the  last  one  on  June  29.  the 
period  of  emergence  covering  129  days.  The  earlier  the  weevils  w«Te  conflntnl 
in  the  fall,  the  earlier  the  majority  of  them  emerged  in  the  nprlng.  Thin 
HhowH  very  clearly  the  value  of  early  deetruHlon  of  the  stalkM  In  the  fall  lu 
(^mnection  with  poiMming  with  dry  arsenate  of  lead  aH  they  are  polHoiHnl 
much  more  easily  in  the  spring.  It  Is  Khown  that  weeviln  hiU^niatlng  in 
moHs  emerge  much  later  than  under  natural  (tmditions.  50  per  cent  emerg- 
ing over  a  month  later. 

The  HJime  is  true  of  weevils  hibernating  In  Hwanipn  and  it  \h  nhown  tlmt 
*'the  w(»evils  liilN*rnate  In  cool  and  shaded  10(*ationM  do  not  leave  hibernation 
till  the  Kumnier  heat  haH  ristm  sufficiently  for  thene  placeK  to  lie  warm  to  tlie 
temperature  n^ached  In  the  fleldH  one  to  thret*  weekn  earlier." 

The  average  time  the  weevllH  lived  in  hibernation  without  f<MNl  was  150.7 
dayH.  The  weevil  which  lived  the  lonxi*Ht  without  f<M>d  wax  placi'd  In  a  cage 
84'pteml)er  28  and  emerged  June  9,  255  dayn  later.  A  detaile<l  study  of  tlie 
relatiim  of  the  time  of  emergenct*  from  hil)emation  to  the  time  when  the 
weevilK  were  deprive]  of  Uhh\  in  the  fall,  shown  that  when  all  e«itton  plants 
are  destniy^nl  by  OctoUT  1st  the  average  wei'vll  must  live  1K3  days  without 
f(MHl  l>efore  emerging  fnim  hiliernatlon,  but  when  the  plantn  are  left  until  Di^- 
cember  21  the  average  weevil  liaK  but  94  dayw  to  remain  withnut  food  liefon* 
leaving  winter  quarters.  The  average  length  of  life  of  the  we^'vIlM  after  leav- 
ing hibernation  was  10.7  dayn.  the  longeMt  lived  Individual  living  144  dayx. 
The  life  of  the  weevils  iHHMimes  shorter  after  leaving  hllMTnatlon  as  ttie 
went  her  bet'Oiiiet*  hotter. 

The  weather  con<litlons  during  tlie  winter  in  whirh  tlieHe  Invent  I  k'atloni* 
were  nuuii*  .-in-  considered  in  detail  and  the  authors  c«Mirludc  tiiat  "We 
niitrht  tlierefnr*>  Ik>  Justifled  In  supposing  that  tlie  nornnil  winter  would  In> 
Hurvlveil  l»y  :i  slightly  Miiiiller  iwrcentage  of  the  wt^'viN.  though  tin  nverai:«' 
dlflrt»ren<e  of  :i.l  in  trinperature  could  hanlly  Ik*  expecti^l  to  materially  in- 
crease the  winter  mortality  ani«>ng  tlie  iiis^tts."  and  "In  the  aveniKe  seanon 
tlie  weevils  would  einer'Ke  from  hil>ernatioii  somewhat  more  quiekly  during 
May  than  they  did  in  tliis  experiment.  Thi*  wlntiT  was  an  ex<  eptlonally 
dry  one  tho  not  far  from  nonnal  •<«»  far  as  the  tem|M»rature  was  <on«i'rn«il  " 
They  lonehnle  that  the  nnniher  of  w«»evils  living  thru  the  wlntt-r  of  thi*  «»x- 
perinient  was  almve  ll:«'  :iveraK«*.  I»ut  that  the  rat**  of  eineri:en<e  from  hilsTna- 
tioii  was  normal. 

K.    I).    S.WnKHMlN. 

Lead  Arsenate,  l»y  .1.  K.  II\v\v<h»i)  and  ('.  ('.  M<  Do.vnki.i..  W  S. 
D.p't.  ALM-ie..  Wuv.  n|-  ('Iiem..  Mill.   l:U.  |>.  1  :»n.   I!»lti. 

Til"*  iiihTtwtiii::  Imlhtiii  Is  in  threi*  parts.  'I'he  llr'^t  is  on  iIm*  nftiiltn 
of  .1  «  li<Miiii-:il  cxaiiiiiiat i<Mi  of  th«*  (-ii!ii|Mi*»itii>n  of  lead  ar*«enate^  found  on 
the  inirUit  Anal>«*eh  of  tlfty  dlfTereiit  saiii|»l«-*i  |»rodn«»i|  by  fonrt«N>n 
difT'-retn  niin«*  aie  u'lxeii  Thai  the  Halm's  of  tliesi-  ilriiis  are  not  irlveii  Im 
to  U-  reL'n  it<'«|.  iliou;:h  the  ns-isoiis  for  this  are  iibxioU'^.  for  anxone  |>laniiing 
t«i  iiii\  ai»«ii:it<'  i*f  l«Md  would  |iri»hahl>  a\<>ld  |>ur«-lia«<iii;:  of  nianiifaeturer 
J.  of   tie-  li^*t.   for  ••\aiii|>le.  if  h*'  «-oiild   hiirti  for  whom  .1.  stands. 

nil  tin-  whole,  till*  anal\H4»i4  ohow  a  <  on^^iiierahlt*  variation  in  the  amount 
of   arseiiH    |ire?M-iit   and   tiN»  niueli  (»f   it   is   In  a   Mdiibie   form.   In   many  «'aiiefi. 
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As  a  consequence,  spraying  with  8ome  brnndA  might  prove  inefficient,  Rimply 
l>ecnuRe  of  tlie  small  amount  of  (Kiison  present,  or  might  cause  injury  to 
the  foliage  because  of  an  excessive  amount  of  soluble  arsenic.  It  is  notice- 
able that  there  is  a  great  difference  in  the  amounts  of  arsenic  and  lead 
present  in  the  different  samples  analyzed.  This  should  make  a  great  differ- 
ence in  the  preparation  of  the  material  for  appll<«ition  to  the  trees.  In  one 
cast*  notcH^I,  the  material  which  is  evidently  in  the  form  of  a  dry  jjowder, 
contains  more  than  twice  as  much  arsenic  as  in  anotiier  sample  whl<'h  Is  in 
the  form  of  a  paste  and  contains  over  sixty  i»er  cent,  of  water.  To  prepare 
such  widely  differing  samples  by  the  same  formula  for  spraying  would  l)e 
liable  to  lead  to  most  divergent  results. 

The  st»cond  section  of  the  bulletin  treats  of  "home-made'*  lead  arsenate 
and  the  chemicals  entering  into  its  manufacture.  Analyst's  of  samples  of 
lead  acetate,  lead  nitrate  and  sodium  arsenate  gave,  for  the  most  part,  quite 
satisfactory  results,  the  latter  showing  the  greatest  variations  In  comiM>sitl<m. 
Attention  is  calleil  to  the  point  that  when  sodium  arsenate  having  an  unusually 
high  per  cent  of  arsenic  Is  used,  it  is  |K>ssible  that  ordinary  formulas  would 
fail  to  i)n)vlde  lead  -enough  to  combine  with  all  of  this,  thus  leaving  a'  soluble 
salt  of  arsenic  in  excess  In  the  spray  to  endanger  the  foliage. 

Comparlstm  of  numerous  published  formulas  shows  considerable  variation 
In  the  amounts  of  the  diflferent  substances  to  be  taken,  leading  In  some  C4ises 
at  least,  to  the  addition  of  materials  which  will  be  In  excess  of  the  amounts 
needwl.  To  avoid  this,  directions  for  preparing  lead  ars€»nate  both  with  lead 
acetate  and  with  lead  nitrate  are  given,  for  the  dlflferent  usual  grjides  of 
sodium  arsenate.  It  is  not  i>robable,  however,  that  the  average  sprayer  will 
take  the  trouble  to  test  the  material  to  determine  when  the  lead  comes  to  be 
present  in  excess,  much  as  this  is  to  be  desired. 

T'ntll  the  i>resent  time,  the  general  preference*  st^i^ms  to  have  l)een  In  favor 
of  using  lead  acvHate  Instead  of  lead  ultra t(*  as  a  material.  Comparative 
experiments  here  given,  seem  tt>  favor  the  latter  as  being  slightly  eheai>er, 
slightly  more  iK)isonous  and  the  lead  arsenate  produced  by  Its  use  settling 
much  more  slowly  than  that  made  from  the  acetate.  This  would  seem 
\o  iliflfer  from  the  rt^sults  obtained  by  Colby,  who  found  (if  the  recolUn'tion 
<jf  tlH»  reviewer  Ih»  corrtn-t)  that  the  arsenate  of  lead  made  from  lead  nitrate 
settle<l  much  more  quh'kly  than  that  niatle  from  the  acetate,  and  It  would  now 
s«'eiii  dt^sirable  to  re|>eiit  th<»se  tt»sts.  An  added  iK>Int  not  mentioned  in  this 
bulh'tiii  is  that  after  stantliug  a  while,  the  acetate  becomes  delequestviit, 
tiuis  changing  Its  value. 

Tlie  third,  and  in  some  rt^gards  the  most  Interesting  section  of  the  bulletin 
is  devottnl  to  the  actitm  of  lead  arsenate  on  foliage,  the  results  of  Invwtlga- 
tlons  in  whi<'h  Mr.  A.  L.  QualnUilnce  of  the  Bureau  of  Kntomology,  co- 
op(M*ated  with  the  authors.  Starting  from  quoted  statements  of  the  safety  of 
the  material  at  almost  any  strength,  the  fact  that  injury  results  in  some 
cast»M  despite  these  views,  led  to  in<iuirles  as  to  the  cause,  atmosidieric 
conditions  as  the  explanation  seeming  to  be  the  most  proUible.  These  were 
studied  for  six  months  in  1907  and  1908  in  comuHticm  with  the  spraying. 
Th(*  conclusions  reaclunl  are,  of  course,  tentative,  hut  so  far  as  they  go, 
indicate  that  more  or  less  dtHt>mi>oslt Um  of  the  lead  arsenate  was  causetl 
l»y  the  pn*sence  of  various  salts  In  the  water,  particularly  sodium  chlorld  and 
p«*rha|>s  sodium  ctirbonate.  Weather  cimtlitlons  also  ap|Hmre<l  to  have  some 
effect,   injury    results   to  the   foliage    (and    fruit)    following  an   appll(*ation 
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fdllowod  1^  clear  bot  days  and  no  rain,  while  spraying  followed  by  cool  dayN 
and  rains  resulted  In  no  injury.  The  suggeatcd  explnnntlon  la  that  In  the 
former  case  the  dews  at  night  would  be  suflkient  to  moisten  the  material  and 
the  hot  sun  the  next  day  would  produce  c^onditiona  needed  to  dlsaoWe  the 
greatest  amounts  of  arsenic,  while  if  rain  were  to  follow,  tlie  stNlium  chlorld 
and  carbonate  would  be  washed  out,  leaving  nothing  to  cause  the  breaking  np 
of  the  lead  arsenate. 

The  bulletin  is  a  valuable  one  and  very  suggestive  for  those  accnatonwd 
to  looking  at  auch  subjects  from  their  <iheiuical  nsiHH-ts.  It  is  somewhat 
questionable,  however.  If  the  average  fruit  grower  might  not  desire  a  mora 
direct  series  of  statements'  as  to  the  inclusions  reachcnl,  wlil(*h  would  guide 
him  better  in  bis  subsequent  s|>raying.  H.  T.  F. 

Ants,  their  structuret  development  and  behavior,  by  Wnj.iAM 
MoKTON  Wheei.£R,  Ph.D.,  Professor  of  Economic  Entomolci^y,  Har- 
vard University;  Honorary  Curator  of  Social  InsiHsta,  American 
Museum  of  Natural  History.  New  York,  Columbia  Uuiversity  Prem, 
1910,  p.  I  to  XXV;  1-663;  286  figures. 

Tbia  la  a  coniprebenslTe  work  written  by  nn  ]i<*knowle<lgr<l  mttnter  In  the 
group  and  dealing  witb  tlie  strm^nre  ami  bioloK>'  of  tlietk*  extninely  Inter- 
esting forma.  Tbe  reader  needs  only  to  refer  to  tlie  70  ckHM'ly  priiit<t!  iMMcea 
of  the  bibllograpby  to  gain  some  idea  of  tbe  vant  amount  of  labor  In  fllgeat- 
Ittg  tbeae  almost  Innumerable  and  widely  8catt(*red  nH^inls  nnd  cvi-onllnatlng 
them  with  observations  extending  over  a  dcttulo. 

Tlie  author  connlders  tlint  the  MNiiil  n^lationn.  attaiiiiti};  tli«>lr  "rirliiiit 
nnd  lM>ldi*8t  expnwslou  In  tlu*  iiiitM.'*  arouwH  iiit«*r«>Mt.  owiim  to  tliiTt*  lN*liig 
nil  undeniable  rt^seiiiblanct*  to  liuiiian  (HiiidltiniiH.  Tlie  clmractiT  of  tlilM 
Vdluiiio  is  well  lndl<*iited  l>y  rhaptprs  deviited  to  ants  an  doiiilnaiit  liiM«<*ti«, 
the  external  and  lnt(»rnal  Htructnre  of  antM.  dev<*lopinent,  iNilynMirpliisni. 
hlMtory  of  iiiyrni«M*ology  and  rliiMHlllcation  of  ants,  their  distribution,  foxMll 
aiiti«,  habits  In  general,  ant  nestH.  driver  and  legionary  antn.  liarv<«Htlng 
nnts,  relation  of  antx  to  vaw-ular  plants,  fnii»;nM  );rowin);  ants,  honey  aiitN, 
gtieMts,  eeto  and  €*titoparaMlti*s.  slave  makers,  the  instinrtive  aiHi  plustlr  |n^ 
havlor  of  ants. 

I'>'ononile  entianoloKlHts  will  Is*  particularly  inti^n^stnl  in  the  rlmpt«»r 
tn*ntliig  ot  the  relation  of  ants  t(»  plaiitliti*,  si'ale  lnse«*ts.  tr(*«>  liop|M*n« 
and  eaterpi liars.  The  dlM-ussion.  whih*  i-onipreli«'iisive.  is  not  unduly  exteiicle^l. 
Here,  anions;  other  liitt*n'stinK  notes,  we  tln«l  a  very  lucid  ac«t»uut  of  tlit* 
aphid  cornicles  anil  their  fuiiHIons.  Tlie  t>xt«*riiilniition  of  ikkxIoum  H|ie<i<« 
is  tM>nelH(*ly  dlH4*uHse«l  in  an  ap|H*ndix.  The  value  of  this  iiiiiMirtuiit  work 
Is  gniitly  lncri*iise«l  l>y  a  k4*y  to  the  siibfainily.  K<*iiera  and  suligeiH*rn  «»f 
the  North  AiiH*rican  Foniii<*hla*,  tnKetltiT  with  a  list  i»f  the  dcsirllN^l  h|hh'I««. 
The  author  is  to  hi*  om^rra  tula  it'll  u|Nin  having:  pr<Nluc«*«l  an  aiitlieiitli*. 
scholarly  discUKsioii  of  a  liii;lily  Intcri'stliiK  ;:roiip. 

Com  Weevils  and  Other  Grain  Insects.  I»y  K.   I.  S.mitii.  N.  c\ 

Airrie.  Kxpt.  Sta.  Hul.  L><U,  p.  1  JT,  lIMis. 

This  p<ipulur  bulletin  dlHcusses  In  a  sunimarUeil  manner  the  more  lni. 
portant  grain  insects.    The  author  wisely  eniphaKlzcs  ili«*  value  of  pr«*ventlve 
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measures,  advising  early  threshing  and  tight  sacking  of  small  grains.  Burn- 
ing sulfur,  2%  pounds  to  1,000  cubic  feet,  is  especially  advised  in  cleaning 
granaries,  though  it  can  hardly  be  recommended  for  those  containing  grain, 
since  this  fumigation  will  prevent  germination.  The  standard  fumigant,  car- 
bon bisulfid,  the  author  finds,  must  be  used  much  stronger  than  usually 
recommended. 

Shade  Trees,  by  E.  A.  Start,  G.  E.  Stone  and  H.  T.  Pernald, 
Mass.  Agric.  Exp't.  Sta.  Bui.  125,  p.  1-64,  1908. 

This  excellent  general  bulletin  gives  much  practical  information  to  the 
tree  lover.  The  entomologist  will  be  interested  in  the  discussion  of  the 
care  and  protection  of  trees,  especially  that  part  relating  to  tree  surgery 
and  the  effects  of  gas  and  electricity  on  trees.  Summary  accounts  are  given 
of  a  number  of  the  more  important  insect  enemies  of  shade  trees. 

A  Chemical  Study  of  the  Lime-Sulfur  Wash,  by  L.  L.  Van- 
Slykb,  C.  C.  Hedges  and  A.  W.  Bosworth,  N..  Y.  Agric.  Exp't 
Sta.  Bull.  319 :  383-418,  1909. 

The  geueral  bulletin  on  the  chemistry  of  the  lime-sulfur  wash  is  some- 
thing eutomologists  have  been  desiring  for  several  years.  Dr.  VanSlyke  and 
hiH  associates  present  in  this  publication,  data  of  great  value  to  those  recom- 
mending this  valuable  insecticide  and  fungicide,  since  he  gives  in  concise 
form  the  different  effects  from  prolonged  boiling  and  those  obtained  by  em- 
ploying different  proportions  ot  the  essential  constituents.  The  data  relating 
to  the  effect  of  Magnesium  shows  the  deleterious  effects  following  Its  emplo}'- 
ment.  This  bulletin  gives  a  series  of  facts  which  may  well  be  employed  In 
determining  the  value  of  the  various  brands  of  commercial  lime-sulfur 
washes. 

Concentrated  Lime-Sulfur  Mixtures,  by  P.  J.  Parrott,  N.  Y. 
Agric.  Exp't  Sta.  Bull.  320:  419-38,  1909. 

This  is  a  discussion  of  the  concentrated  lime-sulfur  mixtures,  from  the 
entomologisfH  standpoint,  being  based  upon  the  results  given  in  the  preceding 
bulletin  and  largely  supplemental  thereto.  The  author  finds  little  of  Insecti- 
cide value  in  the  sediment  of  certain  concentrated  washes  and  advises  the 
use  of  the  Beaum6  scale  for  testing  the  strength  of  the  preparation.  The 
table  of  dilutions  will  prove  most  helpful  to  fruit  growers. 

A   Handbook   of  the   Destructive   Insects   of   Victoria,   by   C. 

French,  Prt.  4,  p.  1-195,  with  33  colored  plates;  Osboldstone  &  Co., 
Melbourne,  1909. 

The  fourth  part  of  this  interesting  and  well  known  scries  contains  notices 
of  a  number  of  injurious  spe<*ies,  and  departs  somewhat  from  the  preceding 
volumes  in  discussing  some  of  the  forest  tree  pt*sts.  Our  nursery  inspectors  will 
be  particularly  interested  in  the  regulations  governing  the  shipment  and  sale 
of  fruit  and  vegetables,  given  at  the  beginning  of  the  volume,  while  the  some- 
what extended  accounts  of  the  two  fruit  flies  noticed,  will  appeal  to  en- 
tomologists having  to  deal  with  their  allies  in  this  country.    The  notices  of 
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the  varlouB  iip6cleii  nre  liivarlalily  illuHtratml  by  rather  well  executed  colorMi 
platefl  ghowing  the  various  stagiw  of  the  inaectM  aiid  their  work,  and  In  aome 
Inatanc^ea  llluatratlng  puraalteH.  It  la  Interesting  to  note  that  the  home  hot 
flj,  Qa9traphUu9  equ^  Flabr.  Ih  becomins  abundant  In  that  auction  of  the  world. 
Ttie  concluding  pagaa  are  <Nt*upled  by  a  Merlen  of  brl(*f  aitxmnta,  llkewlae  illus- 
trated with  colored  plates,  of  a  nunilier  of  Victorian  hirda.  thi>  author  empha- 
alxlng  their  et'onimilc  value,  partl<*ularly  as  dostroyem  of  inject  life.  The 
final  pagea  are  devoted  to  a  brief  dlacuaslon  of  InNet^tlddeH.  The  llnuMnilfur 
wash  and  uilHcible  oils  appear  to  lie  unknown  In  Victoria. 

Intect  Depredations  in  North  American  Forests,  and  Practical 
Methoda  of  Prevention  and  Control,  by  A.  D.  IIoi*kinh,  II.  S.  Dep't 
Airric,  Bur.  Ent  Bull.  58;  Prt.  5,  p.  57-101,  19()9. 

ThlH  Ih  a  suuiniarized  dlHCUssUm  of  lnm<<*t  injury  to  fckrents,  with  brief 
noticea  of  aonu*  of  the  more  deatruHive  apecrlen  affecting  the  Important  trsea 
or  their  priNlucta.  Tlien>  la  alao  an  intenwtinK  diKKertatlon  on  tlie  interrela- 
tion!! exiatiuK  betwetm  inH»*ta  ami  foreHt  tlnic.  The  autlM»r  etitimatea  tho 
total  loaa  on  fonvt  produ(*tH  in  tlie  UnitiHl  States  at  |100.(N)0.m)0.  Some  pacen 
are  devoted  to  the  prlnelples  to  ,l»e  obm»rved  in  <t>ntro]lliig  foreat  pesta,  with 
aeveral  atrounts  of  iuHtancea  where  they  have  be«*ii  HU«-reaHfully  applied. 
Tlie  author  advocates  the  utilisation  of  the  natural  enemleM  so  far  aa  possible. 
He  riahtfully  emphaai»>s  the  Imporlanct*  of  more  nyatematlc  bloloaic  work  to 
Idve  a  w*lentiflc  baaia  whldi  may  lie  used  in  devlalna  practlnil  nietlioda  of 
cimtrol.  inalMtlna  that  the  former  is  a  ne^-eaaar}*  pn'llminary.  Thla  Inilletin 
ICivcH  in  amail  coiiipaiw,  n  lar^e  nmouiit  of  very  mif?f?eHtlve  infnrtiiatioii.  The 
app«*mle(l  IIhI  of  pul»ll<*iitloiiH  relating  t<i  forent  Iiis4<<'t8,  will  pmve  of  mnterliil 
aervliH>  tn  studeiitM  <if  thi*  Bubjc«*t. 

The  Pear  Thrips  and  Its  Control,  l>y  I)ri>i.KY  Moii.tii.n,  l\  S. 
Dep't  A^rru*.,  Bur  Eiit.  Mull.  St),  Prt.  4.  p.  ril-titi.  1!MH>. 

ThlH  nioKt  ex<-ell(Mit.  <i«'t)ille<i  a(*<*4»unt  willi  a  niimlier  nf  ntlKliini  lllualra- 
tiona.  gives  an  exteiulcil  ditu'UKHion  of  a  new  fniit  |M*Ht,  Kuthripu  p^ri  Dan. 
Thla  lnMH*t  Is  liolievt'd  to  have  oriulniitiHl  fit  tier  In  Bur«i|M>  or  China.  The 
n*niedhil  nifaxureH  ailvlMHl  nn*  plitwing  and  timely  Hpraylnt:  with  a  (imtatl 
inaiH'tlcide.  The  tnliiilationH  and  text  are  IxMli  adniiralile  and  tlie  publication 
might  well  Im*  ailoptni  as  a  niiNlcl  in  many  rt»H|MN'ts. 

The  Raspberry  Byturus,  h\  W.  II.  (i(M»i>\viN.  Ohio  A^rrio.  Kxp*t 
Sta.  Btill.  Hfl:  174  «ti.  l!Mifl. 

Tilt*  cvinimenflaltli*.  (l«'tal!«'«l  a«i-iiiint  with  :i  nnnilMT  of  orlKimil  llliiatni- 
tlona.  ami  fHjNi-ially  Htronir  i»n  th«*  hinloKy,  N  haMMl  on  f:in*fni  field  Inveattica- 
titm  aa  wi*Il  aa  a  ntmiy  of  ihi*  litfratnrc.  Ili>av\  appliciiiion*^  of  arneimte  of 
lead  art*  hiIvImiI.     A  bllillutrrapliy  Ih  ap|M'nfl«*<l. 
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Current  Notes 

Conducted  by  the  AMOciate  Editor 

Dr.  Kaynioiul  C.  OHborae  has  l)€»oii  made  Assistant  Professor  of  Zoology  in 
Barnard   College. 

Mr.  Charles  K.  Jones,  formerly  of  the  Bureau  of  Entomologj',  and  located 
at  Dallas,  Texas,  has  accepted  the  poMdtion  of  Entomologist  of  the  Philippine 
Islands,  with  headtiuarters  at  Manila,  1*.  I. 

Mr.  Alfred  R.  Champlain,  formerly  assistant  in  the  Division  of  Economic 
Zoology  at  Harrisburg,  l*a.,  began  his  work  April  1st  in  his  new  i>osition 
as  asslAftant  in  entomology  at  the  Agricultural  Exi»eriment  Station,  New 
Haven,   Conn. 

Mr.  Merrill  A.  Yothers  has  reit»ntly  been  apiKilnted  assistant  entomologist 
at  the  Agricultural  Exi)erinient  Station  at  Pullman,  Washington.  Mr.  Yothers 
formerly  held  a  similar  iKisition  at  the  Michigan  station. 

Rev.  J.  S.  Zabriskie,  well  known  as  an  entomologist  and  microscopist, 
and  a  member  of  the  Brooklyn  Entomological  Club,  died  at  his  home  in 
Rrooklyn  April  2d,  at  the  age  of  seventy-five  years. 

At  the  Russey  Institution  of  IIar\'ard  Cniversity,  Fori»st  Hills,  Mass.,  a 
course  of  illustrated  lectures  in  economic  entomologj*  and  genetics  has  l>een 
arrangetl  for  Sunday  aftemu<ins  at  four  oVkwk,  beginning  April  19th  and 
closing  May  29th.    The  entomological  lectures  are  as  follows: 

April  10th,  "Insei-ts  as  Carriers  of  Discjise.  I.  The  House  Fly  and  Its 
Allies,"  by  Proft»ssor  W.  M.  Whet»ler. 

Anril  17th,  "Insects  a«  Carriers  of  l)is<»ase.  II.  Mosciuitoes  and  their 
Alliens."  by  I»rofessor  W.  M.  Whwler. 

May  8th,  "The  (Jypsy  and  Rrown-tail  Motlw,"  by  Mr.  C.  T.  Brues. 

May  15th,  "lns<vts  Injurious  to  Elm  TnH»s,"  by  Mr.  C.  T.  Brues. 

Tlie  staff  of  the  Texas  Experiment  Station.  Im-Jited  at  College  Station, 
Tex.,  has  recently  (x-cupiwl  the  new  Administration  Building,  lately  erwted 
at  a  cost  of  about  $47,000.  The  building  is  of  modern  flre-proof  construction, 
of  two  stt)ries  and  equipi>e<l  with  all  modern  devices.  The  upi>er  floor 
is  (KM'UpitHl  by  the  chemical  department,  where  spei'ial  apparatus  is  installed 
to  prevent  the  spread  of  fire.  All  floors  in  the  lalwratory  are  of  concrete 
and  all  rooms  are  connivtwl  by  firi»-prcH)f  doors.  On  tlie  lower  floor  are 
the  oflici's  of  the  Director,  Agriculturist,  FcimI  Control  Bureau,  Plant  Patholo- 
gist ami  Entomologist.  The  Entomologist  of  the  Station,  who  is  also  State 
Kntomologist  o<*<nipit»s  a  conuncMlious  oftict»  and  laboratory.  The  iNisemetit 
of  the  building  (Mmtains  storerooms  for  all  Depart  men  t.^.  The  installation 
of  the  n><t)rds  of  the  research  work  conductcMl  in  tiic  SUition,  In  a  building 
thoroughly  protcvteii  from  Are,  is  a  8tei»  well  worth  emulation  by  other 
institutions  of  a  similar  kind. 

Mr.  Harper  Dean,  formerly  conniH'teil  with  the  Bureau  of  Entomology*, 
(\»renl  Crop  InstHt  Investigations,  n^signeil  on  March  Ist  to  accei)t  the 
position   of  Agricultural    Editor   of  the   iSvmi-Wcvklu  Express  published   at 
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THE  MAKEUP  AND  VALUE  OF  EXHIBITS  AT  STATE 

AND  COUNTY  FAIRS 

By  H.  A.  GossARD,  Wooster,  Ohio 

The  Ohio  Experiment  Station  has  probably  tested  the  value  and 
scope  of  fair  exhibits  as  an  educational  agency  as  thoroughly  as  any 
agricultural  institution  of  its  kind  in  the  country  and  far  more  thor- 
oughly than  most.  The  Station  made  an  exhibit  at  the  Cotton  States 
Exposition  in  New  Orleans  in  1884,  sending  a  collection  of  grasses. 
A  more  representative  exhibition  was  given  at  the  World's  Fair  at 
Chicago  in  1893,  several  departments  being  represented.  Another 
general  and  representative  exhibit  was  made  at  the  Paris  Exposition. 
Exhibits  seem  to  have  been  made  at  all  the  State  Fairs  since  the 
Station  was  organized.  The  first  exhibit,  made  at  a  county  fair,  was 
at  Wooster  in  1891.  Exhibits  were  furnished  to  various  county  fairs 
according  to  the  accidents  of  circumstances  until  1905,  in  which  year 
the  general  policy  of  making  exhibits  at  the  county  fairs  under  an 
organized  system  was  adopted.^  During  that  year  an  exhibit  was 
made  at  seven  county  fairs.  The  exhibit  was  shown  at  six  fairs  in 
1906,  at  seven  in  1907  and  at  eight  in  1908.  In  1909  there  were  two 
sets  of  exhibits,  the  one  being  practically  a  duplicate  of  the  other, 
and  it  was  therefore  possible  to  show  in  two  different  counties  on  the 
same  set  of  dates.  Twenty  fairs  were  visited  this  season,  covering  a 
total  railroad  mileage  of  2108  miles. 

In  the  beginning  of  the  exhibition  work,  the  displays  were  small 
and  consisted  of  such  products  as  might  have  been  shown  by  any 


*  For  fuller  Information  regarding  the  exhibition  work  of  the  Ohio  Station 
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good  qpedalists  along  agri^mltoral  and  horticultnxal 
the  exhibit  is  large,  as  such  displayji  are  umially  rated,  and  it*ii 
special  object  to  exhibit  not  only  such  products  as  were  early 
but  to  marshal  in  some  manner  in  one  impressive  object 
cumulative  results  of  years  of  uninterrupted  investigation  of 
problems.    These  exhibits,  illustrating  long  period  researdi, 
shown,  by  the  Departments  of  Soils  and  of  Agronomy.     •    ••    ^-v 

The  space  occupied  by  the  Station  Exhibit  at  the  State  Pair  ixk  -19Q9 
was  96.5  X  73.5  feet    Along  the  walk,  some  of  the  exhibits,  as  in  tko 
case  of  the  Department  of  Forestry,  rose  to  a  height  of  50  to  00  flM; 
One  of  the  table  allotments  was  to  the  Department  of  Entomohdr 
and  was  about  60  feet  long.    This  bench  space,  together  with 
across  the  ends  of  the  table,  gave  us  a  table  frontage  of  about  76*  J 
The  accompanying  illustration,  Plate  21,  shows  the  general  effllMt.af 
the  entomological  exhibit.    The  enlarged  bromide  pictures  seen  £bl  tfhs 
illustration  extended  to  a  height  of  10  pr  12  feet  from  the  platConB, 
some  spaces  being  left  between  the  frames  to  enable  the  onlooker  to 
catch  a  glimpse  of  the  exhibits  on  the  opposite  walls ;  thus  we  thopi^ 
to  safeguard  against  any  one  leaving  the  hall  under  the  impi 
that  he  had  seen  everything  before  he  had  seen  one  half  of  the 
plete  exhibit  shown  by  the  Station.    The  Station  supervisors  of  the 
exhibits  usually  cloniaiul  a  space  e<|uivalent  to  a  tent  not  sanaller 
than  40  x  (K)  feet  as  a  eonditiou  for  installing  one  of  the  county  dis- 
plays.   The  only  expense  imposed  on  the  County  P^air  Associations  ee 
a  condition  for  sueh  installation  is  that  they  shall  furnish  sufBcient 
spare  in  a  building  or  waterproof  tent;  that  they  shall  thoroughly 
advertise  it  in  advanee  of  the  fair;  and  that  they  shall  defray  all 
expenses  of  draya^e  and  furnish  <'arpent4'rs  and  nurhanics,  as  needed* 
to  help  put  tht*  I'xiiihit  in  plaiM*:  and  a^ain  workmen  to  assist  in  tear- 
in^  it  down  and  ])a(*kin^  it.  at  the  eonelusion  of  the  fair. 

ThouL'h.  for  a  time,  wt*  were  in  some  doubt  as  to  the  economy  of  this 
method  of  rxtension  work,  we  have  eoneIude<l  that  the  rraults  justify 
the  expt'iise.  Certain  it  is  that  the  ^'eniTal  public  take  more  kindly 
to  this  form  (»f  expi'iiditure  than  to  many  others.  The  visual  demoii-^ 
stration  of  n*sults  attained  txeit«*  tlie  interest  and  clinch  the  recoUee* 
tioh  in  a  way  that  ean  M'arerly  Im*  attained  by  any  other  method  of 
instruetion.  Many  farmers  now  iro  to  the  State  Fair  for  the  expreae 
purposi*  tif  spmdini:  tw(»  or  threi*  days  stu<lyint:  our  exhibit  and  8^ 
that,  in  edueatjonal  value,  an  examination  of  it  rivals,  or  exceeds,  a 
visit  f»»  thf  Stati«»n  farm  at  Woost«*r.  Thert*  is  no  otluT  way  by  which 
we  ean  u'ft  a  visual  tlenionstration  of  our  w«irk  an<l  it.s  results  before 
so  many  peopb*  in  so  .short   a   tinii*.     The  attemlance  at  our  State 
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Fair  ranges  from  15,000  to  53,000  persons  per  day,  most  of  whom  give 
more  or  less  attention  to  the  Station's  display.  Also  some  of  our 
county  fairs  are  quite  largely  attended.  The  following  figures  record 
the  admissions  in  round  numbers  to  several  of  our  county  fairs  at 
which  our  exhibits  were  shown  in  1909.  These  figures  are  for  the 
entire  term  of  the  fairs  and  not  for  single  days : 

39,000  9,000  20,000  26,000 

15,000  19,000  9,000  30,000 

25,000  16,000  19,000  21,000 

46,000 

The  admissions  for  a  single  day  at  one  of  these  fairs  were  estimated 
to  be  20,000,  while  the  recorded  admissions  in  one  day  at  another 
exceeded  16,000.  There  is  a  somewhat  greater  probability  that  a 
larger  percentage  of  the  attendants  at  a  county  fair,  than  at  the  State 
Fair,  will  examine  the  Station's  exhibit,  because  there  are  fewer 
other  attractions  to  enter  into  competition  with  it.  When  we  first 
commenced  making  these  displays  at  county  fairs,  we  sometimes  had 
difficulty  to  hold  our  ground  against  the  horse  races,  but  our  exhibi- 
tion work  has  now  been  so  generally  exploited  over  the  state  that  most 
of  the  visitors  have  their  expectancy  aroused  and  are  curious  to  see 
the  exhibit  before  they  come  to  the  fair.  But  the  county  fair  visitors 
seem,  on  the  whole,  not  quite  so  discriminating  and  more  unlikely  to 
comprehend  the  full  significance  of  the  exhibit,  without  help,  than 
those  composing  the  State  Fair  crowd.  Many  of  our  County  Fair 
Associations  now  regard  the  Station  Exhibit  as  one  of  their  star  at- 
tractions and  one  of  the  secretaries  writes,  in  making  application  for 
the  exhibit  this  year,  that  he  would  rather  a«k  his  association  to  pay 
$200.00  for  the  exhibit  than  to  miss  having  it  again. 

The  entire  work  of  arranging  for  and  caring  for  these  exhibitions 
is  in  the  hands  of  the  Dei)artment  of  Cooperative  Experiments,  and 
the  only  labor  devolving  upon  the  Department  of  Entomology-  in  con- 
nection tlu*rewith  is  to  prepare  the  Entomological  Exhibit  and  keep 
it  in  repair  from  year  to  year.  The  repairs  are  usually  comprised  in 
the  roplaeenient  of  a  number  of  damaged  specimens,  revarnishing 
soHK*  of  the  cases,  cleaning  up  the  glass  entering  into  its  makeup,  and 
in  like  small,  but  tedious  operations.  The  numbering  and  inventory- 
ing of  the  different  pieces  and  of  the  shipping  cast^  is  all  attended 
to  by  the  Department  of  Cooperative  Experiments  according  to  a 
carefully  devised  system.  In  case  of  wreckage  on  the  road,  the  in- 
ventory would  furnish  the  basis  of  settlement  for  the  damage  claim, 
r.!id  in  case  new  men  are  employed  to  work  with  the  exhibit,  they  can 
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determine  at  once  from  the  numbered  pieces  into  what  shippings 
or  boxes  they  are  meant  to  be  packed.  From  a  legal  standpoint  the 
Entomological  Exhibit  always  remains  the  property  of  the  Depart- 
ment of  Entomology  and,  while  the  Department  in  charge  of  these 
Fair  Exhibits  is^  held  accountable  by  the  Station  authorities  for  a 
careful  administration  of  the  trust  committed  to  it,  no  legal  claim  for  / 
loss  would  obtain  against  the  Cooperative  Department  for  damage 
sustained  by  the  exhibit  while  in  its  care. 

Always  at  the  State  Fair,  and  occasionally  at  a  county  fair,  acme 
member  or  members  of  the  entomological  staff  of  the  Station  are 
present  with  the  exhibit  for  the  purpose  of  assisting  in  installing  the 
same  and  to  answer  entomological  queries;  but  at  nearly  all  of  the 
county  fairs  this  work  is  performed  by  employes  of  the  Codperative 
Department,  who  tr}*  to  acquaint  themselves  with  the  different  fea- 
tures of  the  exhibit  so  as  to  ho  able  to  answer  the  questions  moat 
likely  to  be  asked  concerning  it.  Such  questions  as  they  are  unable 
to  answer  are  noted  down,  and  sent  to  our  office. at  Woo6ter«  from 
which  a  n>ply  is  sent  by  mail.  The  large  number  of  letters  of  inquiry 
we  receive  direct  from  constituent!)  soon  after  the  exhibit  has  been 
shown  at  their  county  fair,  furnishes  evidence  that  many  people  have 
learned  for  the  first  time  that  there  is  a  public  information  bureau 
supported  l)y  tin*  irovennin^iit  and  state,  which  they  have  a  rigrht  to 
consult  by  mail  f<»r  information  which  they  previously  supposi^d  to 
bt»  inae<M*ssible  to  them. 

DismLssini:  these  preliminary  nbsi*n'ations  of  a  jreneral  nature,  let 
lis  now  consider  more  specifically  the  Kntomolojrical  Exhibit.  We 
have  not  yet  attained  our  ideal  in  the  makeup  of  the  display  and  prob- 
ably  nev«*r  will  fully  rea<*li  it.  We  find  it  still  more  difficult  to  pft  a 
s;itisf;i«tory  setting-up  of  the  <lifTerent  filatures  in  the  space  that  often 
falls  to  us  in  county  huildiiiL's  and  tents.  We  work  toward  the  unit 
idea  in  i)reparinir  th«»  exhibit,  hut  <|uestions  of  exp^liency  i^onstantly 
interfrp'  with  p«*rfeetly  workinir  out  the  plan.  We  try  to  group  in 
on«*  plaet>.  when  setting  up.  thosi*  in.s(H*ts  which  afftM^t  small  graiDM, 
airain  toL^Mht-r  thos«>  which  afTf>ct  fruits,  and  likewise',  those  which 
atTect  tranii'ii  products,  rtc. :  these  displays  au^ain  Inking  subdivided 
int4i  ease's  of  insects  which,  for  instance,  attack  wheat,  or  corn,  or 
apples.  So  far  as  possihh'  the  enlanr«*d  bromide  pictures  are  placed 
just  h<'hind  an<I  al»ove  thi*  ins4'<'t  di«i[days  which  illustrate  similar 
suhjj-cts.  lIoweviT,  oth«*r  factt»rH  than  those  of  mere  utility  have 
se<*med  to  us  to  d«>servt*  mort*  or  less  (Minsideration  in  preparing  and 
display iiitr  such  an  exhil»it.  A  cast*  of  )>rilliant  butterflies  and  moths 
will  sometimes  cans**  the  pasH<Tby  to  stop  for  a  cl(i»%er  view,  and  he 
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generally  then  begins  to  look,  with  some  interest,  over  the  other 
cases  which  he  would  not  have  noticed  at  all  had  not  his  progress 
been  arrested  by  this  flash  of  color  and  beauty,  which  it  would  be 
very  hard  to  fit  into  any  special  place  in  a  purely  utilitarian  scheme. 
Our  Riker  series  of  life  histories  are  especially  serviceable  in  this 
way;  yet  any  one  who  undertakes  to  build  up  a  large  collection  of 
these  life-histories  will  make  slow  progress  if  he  does  not  take  at  once 
whatever  offers  and  whenever  it  can  be  taken.  As  the  collection 
enlarges  one  can,  of  course,  discard  the  less  interesting  sets  of  mounts 
and  can  reach  some  sort  of  system  in  grouping  them  for  exhibition. 
But  though  our  collection  has  been  the  gradual  accumulation  of 
several  years  of  work,  we  have  thought  best  to  use  all  material  of 
this  sort  that  we  were  able  to  prepare,  notwithstanding  the  fact  that 
the  interest  attaching  to  many  of  the  sets  is  purely  biological.  The 
cotton  boll  weevil  and  the  Texas  fever  tick  are  of  little  or  no  interest 
to  the  Ohio  farmer  from  a  utilitarian  standpoint,  but  we  had  so  many 
inquiries  if  we  had  them  on  exhibition  that  we  have  added  the  full 
life  series  of  each,  as  well  as  of  the  gypsy  moth  and  of  the  brown-tail 
moth,  none  of  which  are  found  in  the  state,  but  the  latter  two  of 
which  may  appear  in  our  borders  at  any  time.  Some  of  the  sets 
have  little  value  except  as  beautiful  specimens  and  illustrations  of 
purely  biological  principles.  Again,  in  setting  up  the  exhibit,  we 
always  give  consideration  to  the  aesthetic  idea  as  well  as  to  the  utili- 
tarian grouping  scheme,  and  an  effort  is  made  to  keep  the  general 
effect  of  the  exhibit,  as  a  whole,  in  harmonious  balance.  In  fact  the 
attractiveness  of  our  exhibit  is  partially  due  to  our  steadfast  resolu- 
tion not  to  permit  the  economic  idea  or  any  other  ironclad  notion  to 
completely  dominate  the  makeup  or'  the  arrangement  of  the  exhibit. 
It  is  diflfieult  to  properly  distribute  credit  among  the  different  workers 
whose  ideas  have  entered  into  the  composition  of  this  display.  To 
consider  them  chronologically,  we  must  mention  that  a  few  cases 
were  in  order  when  the  writer  entered  upon  his  duties  as  Entomologist 
of  the  Ohio  Station,  and  there  were  evidences  that  some  exhibition 
work  had  been  prepared  several  years  before  this.  Some  of  these  old 
specimens  are  still  in  the  exhibit  and  serviceable,  though  in  new  cases, 
and  in  new  groupings  to  harmonize  with  the  general  plan  of  the 
expanded  exhibit.  Some  good  material  was  prepared  under  Pro- 
fessor Parrott's  supervision  and,  transferred  to  new  cases,  is  still 
in  use.  ^Ir.  Houser  has  contributed  some  good  pieces  to  it.  Mr.  Her- 
bert T.  Osborn  has  prepared  most  of  the  Riker  life-history  sets  and 
many  of  the  other  cases  of  entomological  specimens.  His  patient  and 
painstaking  labor  upon  it  deserves  high  praise,  for  it  carried  to  com- 
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3.  £_..  ..-.  

Wax  niodi'lH  ahowlDK  Lhe  litf  lilsioiT  alagca  of  the  iDMct,  Bve  pl«c««. 
Two  nddltliiDiil  wax  modeJH  stiowlii^  liifexled  fruit  of  apph  and  pemr.  Iq. 
fe«t«(I  iwlRB  of  iippio  niid  pear     Infefiert  leaven  of  apple. 

4.  Diirk   Borers. 

Lite   hiitory   8i>rli>«   of   Scolylut    niffuloatw    nnd   of   Phlartlrib**   limlaoHa. 
Specimens  allowing  chanicterUtlc  work  of  each.  anO  reim-dlei*  and  preT«aM««« 
for  bolh  shown  uo   treated  alltkij  of  pcarb  wood. 
6.  Shade  Trt'e  Pesl«. 

TuH90('k  MoUi,  an  xtaces.  Rouxbafer.  Coitonw.HHl  Leaf-beetle,  Tulip  8c«l«. 

».  Fnrm  Crop  Peatn. 

Wheat  Johitwonii;    HdultK.   Inrvf,   paraNlieH  and   diHtorted  atrawa. 

Clover  Root  Borer:   adults,  pupv  iind  larvte:   xpei-liiiens  of  Injured   roots 
pri-aie<I  mil   l>y  ixiiaiilral  drIerH.    Chliit-h   imjts:    Kiuril   in  larice  uumbera   to 
ruuiii!  corn   plant.   wblHi   has  lieen   presKrd  out   by   butaiilcnl  drien.     Vial  of 
Mpornirirhum  glubalifrrant  Kfown  on  corn  inetil  anil  hi-ef  brotb. 
T  ami  $.     tnnei-tli-lde)!. 

Squiirc,    Dal-xlded    bottles    with   turveil    noikn   nr<'   tilled    with    InMCtlctdw 
and  thi-  corks  are  i-nvered  wlib  red  N-iillnE  wax.    To  lUuMrate  lb*  t 
tlun  of  sprays  a  vial  la  IIIImI  witb  «flcb  separate  Ingredient  n 
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holds  the  finished  combination,  the  lot  being  grouped  together.  Printed  direc- 
tions for  mixing  the  sprays  cut  from  our  spray  cnlendur  are  pasted  beneath 
each  group  of  vials.  Represented  among  these  insecticidea  are  ten  poisons, 
one  trap,  four  repellents,  two  fumigants  and  twelve  contact  insecticides.  The 
vials  are  fastened  in  the  (*ases  by  means  of  wires  bent  to  fit  over  them  and  run- 
ning through  holes  drilled  in  the  bottom  of  the  case.  The  wires  are  twisted 
together  by  means  of  pliers,  and  cut  off  on  the  outside.  Some  heavy  paper 
and  muslin  serve  to  cover  these  little  wire  nnags  and  thus  prevent  accidents. 

9.  Insects  of  the  Black  Locust. 

Eight  species  and  specimens  of  Injury. 

10.  The  Seventeen-year  Cicada  and  different  stages  of  the  insect's  life  history 

and  specimens  of  its  injury.    Also  specimens  of  the  Dog-day  Cicada  and 
examples  of  injury  for  comparison. 

11.  Some  Beneficial  Insects. 

Dragon  flies,  lady  beetles,  tiger  beetles,  honey  bees,  bumble  bees,  lacewing 
flies,  grounil  beetles,  ichneumon  flies,  parasitic  flies,  etc. 

12.  Some  Ohio  Insects. 

A  partial  type  collection  to  illustrate  the  different  orders  and  also  Including 
showy  speicmens  to  attract  attention. 

13.  Some  Insect  Galls. 

Specimen 3  of  galls  made  by  several  species  of  Insects,  among  them  the 
Grape  Phylloxera. 

14.  Some  Garden  Insects. 

Different  stages  of  Colorado  Potato  Beetle,  Striped  Cucumber  Beetle,  Radish 
Ma^^got,  Flea  Beetles,  Squash  Bug,  and  others,  with  examples  of  their  injuries. 

15.  Clover  Root  Borer. 

Different  stages  of  Its  life  history,  and  examples  of  Injury  to  roots  and 
effect  on  tops. 

16.  Grain   Insects. 

Hessian  fly  In  Its  different  stages,  snapping  beetles  and  wireworms,  Meal 
Snout  Moth  in  different  stages  and  examples  of  injury.  Chinch  Bugs,  May 
Beetles  and  White  Grubs,  with  samples  of  Injuretl  wheat  and  corn  plants, 
including  roots. 

17.  Catalpa  Midge. 

Different  stages  of  insect  and  examples  of  damaged  leaves,  pods  and  shoots. 

18.  Eklucational  Case. 

Methods  of  preserving  Insects.  Contains  spreading  board  with  butterflies 
of  different  sizes  spread  on  It;  cyanide  killing  bottle,  vial  of  in.»*ect  pins,  card- 
board points  on  pins  and  lnsei>ts  mounted  on  points,  dissecting  needlt^.  punch 
for  making  points  (a  worn  and  discarded  utensil)  and  miniature  net.  Meth- 
ods of  pinning  and  mounting  different  orders  of  Insects  are  shown. 

There  are  six  additional  cases  which  are  practically  duplicates  of 
some  of  the  fore<roinpr.  These  are  used  for  county  fairs  when  two 
exhibits  are  shown  at  different  fairs  on  the  same  dates. 

Case  Racks 

Foldin«r  rncks  as  shown  in  Fi^r.  1,  PI.  23,  are  set  on  tables  to  hold 
the  <»ascs.  Each  rack  will  hold  four  eases.  (See  Fij?.  1,  PI.  22). 
Poplai'  wood,  stained  black,  is  used  for  their  construction. 
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Iiiiporlfil  Cabliiiiw   Butterfly.  Sirlpcd   Cucumber  BeeU«. 

Frkiiie  2.  Frame  4. 

Ill  Moth.  Siiildlebnck  Caterpillar. 

Pfpevlne  Swallowtail    Butterflr.  Cnlalpa  Sphinx  Moth. 
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Frame  5. 

Various  Species  of  Grasshop- 
pers   with    spread    wings. 

Various  Species  of  Grasshop- 
pers   with   spread    wings. 
Frame  6. 

Duplicate  of  Frame  1. 
Frame  7. 

Viceroy   Butterfly. 

Milkweed  Butterfly. 
Frame  8. 

Codling  Moth. 

Wax     Apple     with     Codling 
Larva  in  burrow. 

Clover  Seed  Chalcid. 

Clover  Leaf  Weevil. 


Frame  9. 

Asparagus  Beetle. 

Cucumber  Flea  Beetle. 
Frame  10. 

Virginia  Tiger  Moth. 

Variegated  Cutworm. 
Frame  11. 

Catalpa  Sphinx. 

Saddleback  Caterpillar. 
Frame  12. 

Mourning  Cloak  Butterfly. 

Black  Swallowtail  or  Celery  But- 
terfly. 
Frame  13. 

White  Marked  Tussock  Moth. 

Fall  Web  Worm. 


Another  exhibit  is  a  small  bookcase  which  is  labeled  **Some  Good 
Books  on  Entomology.'*  Each  volume  is  fastened  to  the  bookcase 
by  a  brass  chain  so  it  cannot  be  carried  off.  The  more  important 
entomological  publications  of  the  Station  are  bound  and  given  a  place 
on  the  shelves.  The  publishers  of  the  following  works  have  con- 
tributed a  copy  of  each  to  this  exhibit:  ** Smith's  Economic  Entomol- 
ogy,'*  ** Saunders'  Insects  Injurious  to  Fruits,"  **Weed  and  Dear- 
born's Birds  in  their  Relation  to  Man,"  **Comstock's  Manual  of 
Entomolog>',"  ** Chittenden's  Insects  Injurious  to  Vegetables,"  ** San- 
derson's Insects  Injurious  to  Staple  Crops."  A  few  other  books  were 
solicited  for  the  exhibit,  but  the  publishers  failed  to  comprehend 
their  opportunity  and  are  not  represented. 

A  ease  of  spray  nozzles,  valves,  stopcocks,  pressure-guages,  hose 
attachments  and  other  small  accessories  of  spraying  outfits  are  shown, 
the  pieces  having  been  contributed  by  the  manufacturers.  A  small 
compartment  of  the  case  is  given  to  each  company  contributing,  and 
in  this  are  a  number  of  small  pieces  which  represent  any  superior 
or  new  devices  of  merit  or  interest  made  by  such  company.  Each 
piece  is  secured  to  the  case  by  a  piece  of  brass  chain  of  sufficient 
length  to  permit  the  piece  being  removed  from  the  compartment  and 
held  in  the  hand  for  examination.     (See  Fig.  3,  PI.  23.) 

There  are  two  bundles  of  wheat,  each  containing  560  straws,  all 
of  which  in  one  bundle  are  infested  with  Hessian  fly,  and  all  of  which 
in  the  other  are  free  from  Hessian  fly.  The  wheat  is  of  the  same 
variety  and  was  all  jrathered  from  the  si\me  field  during  the  same 
season.  An  illustration  of  these  two  bundles  is  found  in  Bulletin  177 
of  the  Ohio  Exix^rinient  Station.     The  two  jars  of  wheat  shown  in 
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was  reported  Id  1908  and  on  the  same  map  red-headed  tacka  were 

uaed  to  iiidieate  the  reports  received  in  1909.     There  were  several 

hundred  of  these  for  each  of  those  years, 

Kosiilts  of  entomological  work  on  crops  are  also  shown  by  the  crop 
harvest.  In  the  illustration  of  the  exhibit.  Plate  21.  is  seen  a  large 
crate  of  apples.  Here  are  shown  all  the  sound  apples  from  a  well- 
sprayed  tree  anil  in  xmaller  crates  beside  the  liirge  one  are  the  wormy 
apples  from  the  same  tree.  The  dropped  apples  from  the  same  tree 
were  likewise  sei)arated.  the  wormy  from  the  soimd.  The  crop  from 
an  imH|irayed  tree  l>elotiKinK  to  the  same  orchard  wbh  shown  in  the 
same  way. 

On  either  side  of  the  pile  of  apples  was  a  framed  poster  and  nup 
showint;  locati<in  of  the  Ben  Davis  trees  in  the  Stokes  orchard,  which 
netted  over  $1,(NK>  per  acre  in  1908.  This  was  to  show  that  a  soUd 
aere  wn<t  used  and  that  no  si-l>'Ction  or  t:err>'mandcr  was  employed  to 
find  the  tn-es  for  this  acre. 

Simihir  displays  of  grapes  or  other  fniits  are  made  if  we  happen 
ti)  lie  working  on  insecls  which  injure  them. 

A  nunihcr  of  simple  microsoopes  of  the  piittern  shown  in  Pig.  4 
PI.  2'2.  nre  mounted  on  a  poplar  iKianl  which  is  stained  black,  m 
under  each  is  some  minute  insect,  such  as  n  flea  or  other  intereitiz 
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subject,  perhaps  the  dissected  mouth-parts  of  a  beetle  or  grasshopper. 
The  microscopes  are  screwed  to  the  board  and  the  board  is  screwed  to 
the  table  to  prevent  theft. 

We  have  a  considerable  number  of  large  bromide  pictures.  These 
are  set  in  light  poplar  frames,  painted  black,  no  glass  being  used. 
These  are  used  at  the  State  Fair  only.  The  subjects  illustrated  are 
various.  Different  types  of  spraying  machinery  and  entomological 
devices  are  shown.  Results  of  insecticidal  practice  are  fully  illus- 
trated in  these  pictures  by  means  of  contrasted  harvests,  contrasted 
plants,  vineyards,  fields,  etc.  Three  pictures  are  placed  in  each  panel 
or  frame.  These  pictures  are  placed  behind  the  rest  of  the  exhibit  to 
economize  space  and  to  furnish  a  suitable  background. 

Shipping  Packages 

Several  years'  experience  in  handling  shipping  packages  of  all 
kinds  and  shapes  has  led  the  Cooperative  Department  to  require  that, 
so  far  as  possible,  boxes  approximating  5  to  6  feet  long,  2  feet  wide 
and  16  to  20  inches  high  be  used.  Two  or  four  men  can  handle  boxes 
of  this  shape  more  readily  than  short,  cubical-shaped  boxes.  The 
weight  of  each  box  after  being  filled  should  not  greatly  exceed  100 
pounds.  A  strong  iron  handle  is  fastened  to  each  end,  the  top  is 
secured  by  strap-iron  hinges  at  the  back  and  by  hasp  and  staple 
fastenings  at  the  front.  The  hasps  are  secured  over  the  staples  by 
mtans  of  large  harness  snaps.  At  the  close  of  each  fair,  a  seal  is 
applied  to  each  box,  as  soon  as  it  is  filled,  and  this  must  not  be  broken 
except  by  a  properly  authorized  employe  of  the  Station. 

The  Entomological  Department  uses  excelsior  pillows  for  packing. 
This  prevents  loss  of  packing  material  and  keeps  cases,  etc.,  more  free 
from  dirt  and  dust  than  would  be  possible  if  loose  excelsior  were 
used.  The  pillows  are  made  of  strong,  cheap  muslin.  Each  in- 
sect ease,  Riker  mount,  etc.,  has  a  muslin  slip  or  bag  into  which  it  fits 
for  protection  against  dirt  and  dust.  Compartments  are  made  in  the 
lon«r  boxes  for  such  articles  as  the  nozzle-case,  the  book-case,  etc.  Some 
pioees.  such  as  maps  and  the  rotary  photograph  stand  have  cases 
specially  built  for  them,  since  they  would  not  readily  be  accommodated 
in  the  lonp:  boxes. 

Since  the  inventory  of  the  Entomological  Department  comes  second 
in  order  in  the  records  of  the  Cooperative  Department,  all  boxes  of 
our  Department  are  marked  O.  A.  E.  S.  2.  They  are  then  marked 
Entomolopfv  1,  2,  3,  4,  etc.,  until  ever>'  package  has  received  a  num- 
ber. Any  article  which  is  meant  to  be  packed  in  the  box  marked 
Entomology'  4,  for  instance,  is  marked  Entomology-  4  (see  Pig.  5,  PI. 
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23^),  and  thus  the  work  of  packing  is  expedited  and  the  chances  for 
loss  Rreatly  minimized.  A  complete  list  of  all  the  articles  which  belong 
in  each  box  is  tacked  on  the  inside  of  the  cover  or  kept  in  posgcopion 
of  a  designated  person  for  ready  reference. 


RECENT   OBSERVATIONS   UPON   EUROPEAN   INSECTS 

IN  AMERICA 

By  E.  P.  FiXT.  Albany,  N,  Y, 

The  oeeurrenee  of  large  numbers  of  brown  tail  moth  nests  upon 
seedlings  imported  last  winter  and  the  year  before  has  greatly 
stimulated  interest  on  the  eastern  coast,  in  the  possibility  of  intro- 
ducing pests  with  the  importation  of  nursery  stock.  The  thorough 
inspection  for  brown  tail  moth  nests  has  resulted  in  finding  a  number 
of  other  insi»cts.  The  introduction  of  the  pine  blister  rust  has  also 
tended  toward  more  thorough  inspection.  It  is  pn>posed  in  this 
brief  account  to  notice  a  few  pests  which  have  lH»en  brought  to  atten- 
tion during  the  last  few  months,  and  it  is  hoped  that  this  paper  will 
be  but  nnv  of  a  srrirs  discuKsiijg  lirictly.  insects  which  have  been 
detected  on  importations  of  nurs»*ry  «tock  or  j^iving  accounts  of  other 
foniiK  Iik«*ly  to  Im*  !)rought  into  the  country  in  this  manner.  We 
would  welcome  ill  this  coiine<'tion  tin*  cooperation  of  specialists,  since 
th»*y  are  best  qualitied  to  in<licate  the  mon»  danj^^Tous  species  and  to 
point  out   tin*  brst   method  of  d<*tecting  tln-m  in  shipments  of  Ktoi*k. 

Pissoflts  lint  at  us  Fabr.  StM'dlinir  pin«*s  shipped  from  ()udenl>os<»h, 
Holland,  and  sul)mitted  for  fxamination  by  th<'  State  Department  of 
Agricultur*'.  had  thestrms  inf(*sted  by  full  grown  larva*  which  shortly 
pupated.  A<lults  of  tin*  abovr  spe<'ii*s  \v«*n*  r«'ar«*il  in  early  May. 
This  Kuropran  sp«M'irs.  kiiuily  i<lrntifi<*d  by  Dr.  A.  I).  n<»pkins  of 
the  r.  S.  Hurrau  of  Kntomology.  is  alniut  on«*  third  larger  than 
our  native  I'issnths  stmhi  Peck,  and  is  most  rasily  separated  there- 
frt»m  by  tlh*  indistinct  o4'ht'r«»us  n*d  coloration  and  tin-  smaller,  more 
inriin*»pi«'nous.  whitish  spoN  mi  tin*  distal  third  of  th<*  \\\u\z  covers. 
Dni'tor  llnpkins  stati-s  that  thi.s  is  a  v«rv  important  fn<*my  of  the 
piiH'  in  Knropt*  and  that  nwinir  to  tin*  datiL't-r  nf  its  be«*oming  a 
M*rii>us  jM-st  in  this  country.  »*v»*ry  pr»*faution  should  1m«  adopttMl  to 
pr»*vt*nt    its   obtaining   a    f<M»thohl    in    Am<*rira.     It    would   certainly 

'  Th»*  llhi-traf Ions  fi»r  thi<  jirtit-K-  w»-r»-  pr«'i)anM!  1»\  Mi-nr**.  W.  M  (fmnlwln 
;iiid   \V.   V.   l{*'('rhinK  nf  th«'  Ohin  StatliMi 
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be  much  safer  to  exclude  seedling  pines,  particularly  as  there  is  grave 
danger  of  importing  the  very  destructive  pine  blister  rust. 

Dichromeris  marginellus  Fabr.  The  European  juniper  webworm, 
kindly  identified  through  the  courtesy  of  Doctor  Howard  and  Mr. 
Busck,  discussed  below,  appears  to  have  become  well  established  in 
New  York  State,  since  abundant  material  was  received  in  February 
last  from  Mr.  S.  G.  Harris,  Tarrytown,  N.  Y.,  and  later  through  the 
State  Department  of  Agriculture  from  L.  D.  Rhind  of  Plandome, 
L.  I.  The  light  brown  larvae  some  6  mm.  long  were  observed  upon  the 
junipers  in  early  March.  They  form  an  irregular  web  and  appear 
to  live  to  a  large  extent,  at  least,  upon  the  dead  or  nearly  dried 
juniper  needles.  At  least  a  number  of  moths  were  reared  the  last 
of  May  and  in  early  June  from  nearly  dried  juniper  twigs  collected 
the  preceding  March.  This  alone  suggests  that  the  larvae  can  thrive 
to  a  considerable  extent  upon  rather  dr>'  vegetable  matter. 

Larva.  Length  6  mm.  Head  dark  reddish  brown,  sparsely  clothed 
with  setiB.  Antennie  yello^^ish  brown,  short;  thoracic  shield  broad, 
a  variable  dark  brown,  setose.  Segments  distinct.  Body  light  brown, 
longitudinally  striped  as  follows:  Median  stripe  reddish  brown,  sub- 
median  stripes  whitish,  sublateral  stripes  dark  brown,  the  lateral 
light  reddish  brown ;  all  somewhat  broken.  Body  setae  with  a  length 
about  half  the  diameter  of  the  body,  light  brown;  tubercles  small, 
brown.  Thoracic  legs  dark  brown,  prolegs  yellowish  white,  light 
brown  apically.  Ventral  plate  reddish  brown,  the  middle  paler,  the 
posterior  margin  dark  brown,  sparsely  setose. 

Adult.  Length  7  mm.  Wing  spread  15  mm.  This  beautiful  moth 
is  most  easily  recognized  by  the  reddish  brown  forewings  bordered 
anteriorly  and  posteriorly  with  a  broad,  silvery  stripe,  the  latter 
tapering  slightly  and  disappearing  near  the  tip  of  the  wing.  The 
rather  long  palps  are  reddish  basally,  grayish  distally,  creamy  white 
dorsally  and  near  the  middle  with  a  slender  pencil  nearly  as  long 
as  the  palpi,  extending  dorsally.  The  head  and  the  anterior  portion  of 
the  thorax  mesially,  is  thickly  clothed  with  long,  creamy  white  scales. 

Hyponomeuta  malineUa  Zell.  Apple  seedlings  with  the  web  nests 
of  the  above  named  species  were  found  during  June  by  agents  of  the 
State  Department  of  Agriculture,  on  blocks  of  recently  imported 
trees  here  and  there  in  the  state.  This  species  and  more  especially 
the  allied  H.  padcUa  Linn,  were  noticed  earlier  in  some  detail  by 
Professor  Parrott^  and  the  record  given  below  is  of  interest  largely 
since  it  records  the  continued  introduction  of  members  of  this  genus. 


»1910,  Parrott,  P.  J.     Eoon.  Eut.  Journ.,  3:  157-61. 
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Eggs,  according  to  Professor  Parrott,  are  deposited  during  July  on 
small  twigs,  in  oval  patches  about  4  or  5  mm.  in  diameter.  Hatching 
occurs  in  early  autumn  and  the  tiny  caterpillars  remain  sheltered 
through  the  winter  under  the  protecting  egg  mass.  It  is  conseciuently 
much  easier  to  find  the  nearly  full  grown  caterpillars  in  June  than 
to  detect  the  rather  inconspicuous  egg  masses  and  the  hidden  cater- 
pillars at  the  time  nurserj'  stock  is  usually  imported.  The  ermine 
moths  are  considered  abroad  as  very  destructive  fruit  tree  pests  and 
are  forms  which  should  be  excluded  from  this  country. 

iSaturnia  pavonia  Linn.  One  specimen  of  the  dark  reddish  brown 
cocoon  of  this  Bombycid  was  found  on  nursery  stock  at  Rochester, 
N.  Y.  The  cocoon  is  3.5  cm.  in  length,  2.5  cm.  in  diameter  and  with  one 
end  somewhat  produced  and  partially  open.  The  moth  has  a  wing 
spread  of  7.5  cm.,  is  smaller  than  our  well  known  Caiosamia  prome- 
ihca  Drury.  and  the  coloring  is  mostly  in  shades  of  gray  with  distinct 
ocellate  spots  on  both  the  anterior  and  posterior  wings.  There  should 
be  no  difficulty  in  excluding  this  rather  large  species. 

Monarthropalpus  buxi  Lab.  This  European  box  leaf  midge  was 
found  by  Prof.  A.  E.  Stene  in  May,  1910,  infesting  a  box  hedge, 
Busus  s(mp(rrircns,  at  Kingston,  R.  I.  (lalls  received  May  25  pro- 
duced an  abundance  of  midges,  the  insects  completing  their  trans- 
formations in  the  trails  and  on  em<T<:inL'  i(*ft  their  whitish  exuviii* 
protrudini:.     It  wonhl  not  be  surprisini:  wen*  this  Kuropean  species 

{{}  he  found  in  other  ]>arts  of  the  eountrv.     The  inseet  uudoubtedlv 

I  •  » 

beeanje  estahlish«Ml  in  this  <'ountrv  hv  the  importation  of  infested  Ik>x 
trei's. 

(Jail.  This  is  a  innre  or  less  irrejrular,  oval  swelling:  of  the  leaf, 
with  an  rccrntrie.  nval.  ehar  spaer  exeavated  hy  the  yellowish  larvtt». 
Thrr«*  is  a  vrry  slijrht  «h'vation  of  the  leaf  with  an  irregular,  yellow- 
ish or  brownish  <lis<M>loration.  the  margin  of  the  enlargement  brin^r 
indicated  by  a  darker  v^'ncn.  Tin*  L^all  is  most  easily  seen  !)y  trans> 
niitted  liL'ht. 

Adult.  Tin*  rathrr  laru'e.  yellnwish  orauL'e  midges  have  a  length 
of  2  to  2.r»  mm.  in  tin*  malr  and  fiMuale.  r«*sj)iM*tiv»*ly.  Antcnnal  seg- 
ments 14.  the  l!ag«*llate  binodos»»  in  tlo*  nuih*;  the  female  having  the 
tifth  with  a  strni  about  onr  half  tlh*  h-ngth  of  thr  eylin<lrie  basal  en- 
lariTtiinrit  Thrsr  niid^'es  arr  racily  s«*parat«'(l  from  Ilormomyia  by 
tin-  niiNohntinii  not  projfctinL'  ovrr  tin*  h«ad.  and  from  their  other  al- 
Vu>  by  tlh*  uniartit'ulate  palpi 

Dctaihd  d«-s<'riptions  will  Im-  published  in  th**  authors*  monograph 
on  this  L'roup. 

(lnnn*<  jtii'tt   Hat/.     Nordmann's  tirs  reeeivcd  from  Europe  and 
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submitted  for  examination  by  the  State  Department  of  Agriculture, 
were  found  infested  by  a  Chermes  which  was  provisionally  determined 
as  the  above  named  species  by  both  Dr.  A.  D.  Hopkins  of  the  U.  S. 
Bureau  of  Entomology  and  the  writer.  This  appears  to  be  the  first 
record  of  the  introduction  of  this  insect  into  America.  It  has  been 
recorded  by  Gillanders  as  very  destructive  to  young  silver  firs,  com- 
paratively young  specimens  of  Abies  nordmanniana  and  even  fairly 
old  trees  of  Abies  nobUis.  He  states  that  young  silver  firs  in  nurseries 
are  often  killed  outright  by  this  insect.  The  data  at  hand  justifies 
us  in  considering  this  species  a  dangerous  form  which  should  be 
excluded  if  possible. 


SOME  RESULTS  FROM  FEEDING  EGGS  OF  PORTHETRIA 

DISPAR  TO  BIRDS^ 

By  C.  W.  Collins.  U.  8.  Dep*t.  of  Agriculture,  Bureau  of  Entomology^  Mel- 
rose Highlands,  Mastt, 

The  question  is  ofttimes  asked,  **Do  birds  eat  the  eggs  of  the  gipsy 
moth?''  Several  years  ago  Mr.  E.  H.  Forbush  stated  that  "No  bird 
has  actually  been  proved  to  feed  upon  the  eggs  except  the  English 
sparrow.  One  of  these  birds  which  was  kept  in  confinement  ate  a 
few  of  the  eggs  from  time  to  time  when  deprived  of  other  food,  but 
did  not  appear  to  relish  them.''-  There  is  a  possibility  that  some 
species  may  eat  the  eggs  when  other  food  becomes  scarce.  The  latter 
often  happens  during  the  winter  when  Portlietria  dispar  eggs  are 
found  on  trees,  fences,  stonewalls  and  in  various  other  places  for  ten 
months  of  the  year  and  may  offer  some  temptation  to  birds  at  such 
critical  times.  The  agents  and  inspectors  engaged  in  gipsy  moth  work 
frequently  report  having  seen  egg  clusters  which  have  apparently  been 
broken  by  birds. 

At  the  suggestion  of  Mr.  W.  F.  Fiske  some  experiments  in  feeding 
birds  were  conducted.  Some  English  sparrows  and  a  pigeon  were 
secured.  One  of  the  purposes  of  the  investigation  was  to  determine 
the  condition  and  vitality  of  the  eggs  after  having  passed  through 
the  digestive  tract.  The  sparrow  was  chosen  for  the  experiment 
mainly  because  it  had  been  known  to  feed  upon  the  eggs  in  con- 
finement ;  the  pigeon,  merely  to  determine  if  the  eggs  would  be  di- 
gested.    In  all  cases  it  was  necessary  to  force  the  birds  to  eat  them. 


'  Occasional  contributions  from  the  Gipsy  Moth  Parasite  Laboratory,  V. 
=  Mass.  Board  of  Agriculture.     *'The  Gypsy  Moth."     1896,  p.  231. 
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Experiment  in  Feeding  Engiisli  Sparrows 

The  first  lot  of  six  sparrows  was  caught  February  20.  These  were 
not  offered  food  unfortunately  until  the  following  day,  as  the  cage 
described  later  was  being  constructed.  The  hairy  covering  of  the 
egg-cluster  was  removed  by  gently  rubbing  over  cheesecloth,  stretched 
betw*eeu  two  boards.  The  eggs  were  mixed  >*ith  dough  made  of  com- 
meal  and  water  and  used  for  food.  The  last  of  this  lot  of  birds  died 
during  the  night  of  February  21. 

This  proved  an  unsuccessful  way  of  obliging  the  birds  to  eat  the 
eggs.  After  a  bolus  of  the  food  was  forced  into  the  beak,  and  the 
latter  released  in  order  that  the  bird  might  swallow,  it  would  move 
the  tongue  to  and  fro,  ejecting  most  of  the  eggs.  No  parts  of  eggs 
were  found  in  th(»  excrement  or  gizzard  after  the  bird's  death.  This 
showetl  that  none  were  swallowed  by  them  while  in  captivity.  Similar 
results  were  obtained  from  the  second  lot,  which  were  captured  March 
6,  and  which  died  on  the  evening  of  March  7. 

A  different  method  was  pursued  in  the  latter  experiments  to  compel 
the  sparrows  to  swallow  the  eggs.  They  were  inserted  by  means  of  a 
dampened  toothpick,  to  which  the  eggs  adher(>d.  The  toothpick  was 
inserted  well  into  the  mouth  and  sometimes  conveyed  ten  to  fifteen 
of  th<*s<\  afttT  which  the  sparrow  was  jriven  a  swallow  of  water.  In 
this  nianiier  the  birds  were  foreed  to  swallow  several  e^rp*  as  is  shown 
bv  the  table. 

One  l)ird  was  <»aptured  .Mareh  27  and  died  Man'h  29;  the  other  two 
Ai)ril  10  and  dietl  A|)ril  11  an<l  12.  respeetively.  In  thes(*  experiments 
half-pound  eandy  boxes  were  usimI,  while  the  tirst  two  lots  of  binis 
were  kept  ill  a  eat:«'.  It  nieasunMJ  H  inches  square  by  12  incht*s  d«'ep. 
with  lly  s<Tern  top  and  bottom.  In  one  side  a  hole,  lar^re  enough  to 
admit  the  hand,  was  iiiad<*  and  provided  with  a  slide  (*over.  By  this 
arrang«inent  it  was  pnssihir  to  remove  them  convt»niently  at  ftHnl- 
'\i\\z  tim«'.  It  was  decided  that  this  cai:e  was  too  larjre  and  allowed  the 
birds  too  murli  fnMilom  to  fiy.  so  that  they  killed  thi'inselves  by  con- 
stantly beatintr  auainst  th»*  screens.  The  small  candy  boxes  pn^vtHl 
more  siitisfactorv. 

Approximately  .'^')*>  /'.  r/i.v/x/r  viSiss  were  fed  to  th«*  last  three  spar- 
n)ws  Om«  hundred  and  forty-two  of  thesr  e^rjrs  or  40  per  cent,  were 
fouml  intact  in  tin*  ext^remmt.  Sfv»-n  of  the  :{.*><»  (2  per  cent.)  or  5 
p«'r  ci-nt.  of  the  142  tluit  wei-f  pasM-d  inta<*t  hatched.  One  hundred 
and  thirty-five  or  -i^  per  cent,  was  tin*  a|»proximate  number  found  to 
br  ditrested  or  partly  .so.  Small  piiM*«*K  «»f  chorion,  which  is  indigesti- 
l»li\  could  usually  !»e  sim-ii  with  thr  aid  of  a  lens.     S«*venty-nine  of  the 
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eggs  or  22  per  cent,  crtill  remained  in  the  gizzard  of  the  three  sparrows 
after  death.  Twelve  of  these  were  intact,  while  the  remainder  con- 
sisted of  various  sized  pieces  of  chorion. 

Many  of  the  eggs  that  were  found  whole  in  the  excrement  con- 
tained large  wrinkles.  This  was  undoubtedly  the  result  of  the  grind- 
ing and  pressure  the  eggs  received  while  passing  through  the  gizxard. 
This  organ  is  very  muscular  and  by  its  contraction  and  expansion^ 
assisted  by  the  gastric  juices,  has  a  tendency  to  crush  all  contents. 
Undoubtedly  most  of  the  135  eggs  passed  intact,  which  did  not  hatch, 
were  injured  in  passing  through  this  organ. 

Experiment  in  Feeding  a  Pigeon 

A  female  pigeon  was  secured  February'  26  and  encaged  in  a  box 
12  X 12  X  18  inches.  Cracked  com  and  dough  containing  P.  dispar 
eggs  were  placed  in  the  cage  during  the  first  day,  but  the  pigeon  did 
not  partake  of  either.  It  appeared  very  lonely  and  inactive,  which 
was  perhaps  due  to  being  separated  from  its  mate.  As  it  did  not  take 
food  voluntarily,  it  was  removed  from  the  cage  twice  daily,  and  egg 
and  dough  mixture  forced  into  the  beak.  About  200  eggs  were  given 
each  time.  The  excrement  was  removed  from  the  cage  after  each 
voidance,  and  carefully  examined,  yet  it  revealed  no  eggs  intact. 
They  were*  well  jrrounil  in  every  ease,  leaving  no  parts  distinguishable, 
save  the  small  luirticles  of  chorion.  The  pigei»n  was  fed  for  the  last 
time  at  8.1;")  a.  m.,  March  2,  and  killed  at  G  p.  m.  of  the  same  day. 
Xo  exeremeiit  was  found  in  the  eajre  after  the  morning  feeding. 
Thne  luiii(lre<l  and  fifty-liv^'  e^^^rs  intact  and  some  meal  were  found 
in  th«*  crt^p.  One  hundriMi  and  seventy-eipht  and  fra<;ment8  of  22 
otiiei's  wen*  rnnovfd  fr(»m  the  ^rizzard.  This  indicates  the  slowness 
ami  thnnniL'hn«*ss  with  whieh  the  [»ig«H)n  digests  its  food.  The  vitality 
of  ^^vp.sv  mntii  eL'L's  is  totally  ilestroyed  after  havinir  been  subjected 
to  sueh  a  irrindinL'  ppmtss. 

In  roiirlii(iin'-r,  it  niuM  b«'  hnrne  in  mind  that  these  experiments 
were  eoiiduetrd  under  abnormal  etuiditions.  The  birds  were  not  only 
fon*ed  to  swalltjw  the  f(M»«l.  but  were  deprived  of  their  freedom,  which 
is  (ssititial  to  ni)»i<i  ainl  viL'orons  dii:«'stion.  To  procure  the  data 
ohtaint-d  wuuld  have  been  ditlieult  in  the  field,  as  it  would  have  neces- 
sitat'-il  Imitr  and  carrfiil  \vat<'h«s  and  tin-  killinir  of  many  useful 
spri'ii's.  It  would  havt*  Imm-u  imfM^ssibh*  to  tind  the  void<Hl  excrementa 
di'sindile.  IIo\V('V«'r.  there  remains  a  ti«'ld  open  to  invi^stigation  for 
a<'<'urat«'  notes  <»n  speoii-.s  of  Idrds  liabh*  to  eat  the  ejTL^  of  P.  dispar, 
and  thf  rnnditiun  of  the  latter  wh«-n  rtMN»v«'n'd  in  the  i*xerement  under 
noniinl  emiditions. 
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GALL   MIDGES   OF  ASTER,  GARY  A,  QUERCUS 

AND  SALIX 

By  E.  P.  FiXT,  Albany,  N.  Y. 

The  following  tabulation  of  the  species  reared  from  the  above 
named  plants  will  prove  of  service  in  identifying  the  midges  occurring 
thereupon.  It  is  extremely  interesting  to  compare  the  18  species 
occurring  upon  aster  with  the  35^  found  living  at  the  expense  of 
solidago.  It  is  probable  that  these  lists  represent  conditions  with  a 
fair  degree  of  accuracy,  since  the  data  in  both  instances  has  been 
obtained  very  largely  by  collections  on  asters  and  solidagos  in  the 
vicinity  of  Albany,  N.  Y.,  and  also  at  Magnolia,  Mass.  The  tabulation 
of  hickory  species  shows  that  many  of  the  midge  galls  occurring  upon 
this  plant  are  produced  by  Caryomyia,  a  peculiar  and  extremely 
interesting  genus  which  appears  to  be  restricted  to  this  food  plant. 
The  same  is  true  in  large  measure  of  Quercus  and  Cincticomia,  this 
latter  Cecidomyiid  genus  probably  being  confined  to  the  oaks. 

The  willow,  with  its  dominance  in  certain  localities  and  numer- 
ous species,  is  also  extremely  interesting,  since  it  affords  sustenance 
to  about  46  species  of  gall  midges,  some  5  living  upon  the  leaves,  13 
producing  bud  galls  of  various  kinds,  which,  in  turn,  are  inhabited 
by  7  other  species,  mostly  inquilines.  There  are,  in  addition,  21 
species  infesting  the  twigs,  a  number  of  these  occurring  in  the  slen- 
der, very  slightly  enlarged  twigs  and  hardly  producing  a  gall.  A 
few  excavate  galleries  in  the  wood,  while  the  majority  w^ork  in  the 
subcortical  tissues.  The  willow  is  a  marked  favorite  with  Rhabdo- 
phaga,  members  of  this  genus  producing  conspicuous  bud  and  twig 
galls.  Several  species  of  Mayetiola  are  also  found  and  in  one  in- 
stance at  least  species  belonging  to  two  genera  were  reared  from  the 
same  twig. 

Aster 

Flower  or  Bud  Oalls 

Aborted  head  on  Aster  patens.    Adult,  length  4  to  5  mm.,  dark  brown, 
easily  recognized  by  the  broadly,  white-banded  tarsi. 

Asphotidylia  monacha  0.  S. 

Dwarfed   or   stunted  flower  heads   on   Aster  paniculata.     Female, 
length,  2.5  mm.,  reddish  brown ;  19  antennal  segments,  the  fifth  with 


M909,  Felt,  E.  P.    GaH  Midges  of  the  Goldenrod,  Ottawa  Naturalist,  22: 
245-49. 
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a  stem  one  fifth  the  length  of  the  cylindric  basal  enlargement,  which 
latter  has  a  length  2^  times  its  diameter. 

Rhopalomyia  asteriflora  Pelt. 
Axillary  bud  gaUs  on  Aster  lateriflorus,  diameter  10  mm.  Male, 
length  1.5  mm.,  fuscous  yellowish;  18  anteunal  s(*gments,  the  fifth 
with  a  stem  as  long  as  the  basal  enlargement,  which  latter  has  a 
length  one  half  greater  than  its  diameter.  Female,  length  3  mm., 
reddish  orange;  20  aiitennal  segments,  the  fifth  with  a  stem  one 
fifth  the  length  of  the  basal  enlargement. 

Rliopulomyia  lateriflori  Felt. 

Blister  galls  ^^^f  ^'^"^ 

Gall  yellowish  white,  nearly  circular,  2  to  3  mm.  in  diameter;  on 
Aster  macro phy II us.  Male,  length  2  mm.,  abdomen  dark  brown, 
the  segments  narrowly  white  banded;  antennal  segments  15,  the 
fifth  with  a  length  one  quarter  greater  than  its  diameter,  palpi 
triarticulate.  Female,  length  1.5  mm.,  abdomen  dark  brown; 
18  antennal  segments,  the  fifth  with  a  length  slightly  greater 
than  its  diameter Lasioptera  clarkei  Felt. 

Gall  yellowish  brown,  narrowly  oval,  length  4  mm.,  diameter  2 
mm.  Female,  length  1.75  mm.,  abdomen  dark  brown,  the  seg- 
nn'iits  narrowly  white  margined;  antennal  segments  13,  the  fifth 
with  a  IfiiL'th  n!n*  third  greater  than  its  diameter,  palpi  uniar- 
tieulat<» AstcromyifO  duniosa   Felt. 

Gall  l>n)\vnisli,  yellow  riii«:i'd,  circular,  dianirter  3  nun.  Male.  Icnirth 
2  mm.,  alxlnincn  dark  })ro\vn,  thr  s<'«:iiif»iils  narrowly  margined; 
ant«-nnal  s«'L^inrnts  !♦>,  the  fifth  with  a  l»*nj:th  three  quarters  its 
(lianii'trr,  palpi  biartienlate.  Female,  Icnj^th  2.25  mm.;  antennal 
sj'vrini'nts    IS Astirunnjitt    ivaldorfi    Felt. 

(Jail  \i'll«»\vish,  shininL^  oval,  diameter  (>  U)  7  iinn.  Female,  length 
2  mm.,  alMJnmin  dark  brown,  the  se«rmi*nts  narrowly  white  niar- 
L'in«d :  anti'nnal  M-L'HK'nt.s  22.  the  fifth  with  a  length  three 
quarters  it.s  diamrtt-r,  palpi  biartiriiiatt*.  .-Lv/f  n/mj/i<i  nitida  Felt. 

(iall  pinkisli.  larir**.  oval  hlotrhcs  on  Asttr  divnrunin,  diameter  10 
to  12  mm.  Male.  biiL'th  2  mm.,  abdoimn  dark  brown,  the  basal 
siLMih-nt  sparvly  whit«*  maririnj-d  iatiraliy  and  posteriorly;  an* 
t«'iinal  stL'nu-nts  1»I.  thf  fifth  with  a  hnL'th  Xw'wv  its  diameter. 
)>alpi  nniartirulatf.  Frmajt*.  !•  iiu'th  2  mm..  alMlomm  dark  brown« 
th»'  siMriiHiitN  witli  snhmi'dian  wintr  spots;  ant«-nnal  segments  16. 

.1  v/* /•/#//»/////  diviiricata  Pelt. 

'  A*>t*T*»ni>  i:i  n  t;  This  n*'\h  L'fiius  N  rrci  ti*«l  for  certain  Am«Tlcan  tpcclea 
prevloiisli  -^uiiini^imI  ti*  l>i'  r«f«raM»'  tn  Italdraria  Ki»*rf  Ty|H'  /.'Mioplrro  cor^ 
bonifrni   Ft- It 
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Gall  yellowish  or  brownish,  irregularly  oval,  diameter  3  mm. 
Female,  length  2  mm.,  abdomen  dark  pulplijsh  brown,  the  first 
and  second  segments  margined  with  reddish  orange,  the  third  to 
fifth  broadly  margined  sublaterally  with  silvery  white;  antennal 
segments  17,  the  fifth  with  a  length  a  little  greater  than  its 
diameter Asteromyia  marginata  Pelt. 

Gall  yellowish  or  brownish,  irregularly  oval,  diameter  6  mm.;  on 
Aster  paniculata,  Male,  length  2  mm.,  abdomen  dark  purplish 
brown;  antennal  segments  14,  the  fifth  with  a  length  one  half 
greater  than  its  diameter,  palpi  uniarticulate. 

Asteromyia  paniculata  Felt. 

Gall  greenish  yellow  or  papery  white,  diameter  1.75  cm. ;  on  Aster 
kevis.  Male,  length  1.6  mm.,  abdomen  dark  brown;  antennal 
segments  14,  the  fifth  with  a  diameter  about  equal  to  its  length, 
palpi  uniarticulate Asteromyia  Iceviana  Felt. 

Gall  sooty  yellow  beneath,  dirty  white  above,  length  2  cm.,  diameter 
1.2  cm.  Female,  length  2  mm.,  abdomen  black,  the  segments  with 
submedian  w^hite  spots;  antennal  segments  16,  the  fifth  with  a 
length  hardly  equal  to  its  diameter,  palpi  xmiarticulate. 

Asteromyia  flavomaculata  Felt. 

Gall  yellowish  white,  dark  margined,  diameter  3  mm.  Female, 
length  2  mm.,  abdomen  black,  the  segments  sparsely  white  mar- 
gined; antennal  segments  18,  the  fifth  with  a  length  three  quar- 
ters its  diameter,  palpi  biarticulate. 

Asteromyia  asterifoUa  Beutm. 

Gall,  oval,  green  swellings,  length  2  mm.,  diameter  1.5  mm.  Male, 
length  1.75  mm.,  abdomen  mostly  dark  brown;  antennal  seg- 
ments 14.  Female,  length  2  mm.,  abdomen  dark  brown,  the  seg- 
ments with  lunate,  submedian  white  spots;  antennal  segments 
15,  the  fifth  with  a  length  one  third  greater  than  its  diameter, 
palpi  uniarticulate Asteromyia  vesiculosa  Felt. 

Stem  or  Branch  Oalls 

Gall  a  small,  pustulate  swelling  on  aster  stems,  diameter  3  mm.  Male, 
length  2  mm.,  abdomen  dark  brown,  the  segments  with  submedian, 
lunate,  white  spots;  antennal  segments  14,  the  fifth  with  a  length 
a  little  greater  than  its  diameter,  palpi  uniarticulate. 

Asteromyia  pustulata  Felt. 

Fusiform  stem  or  branch  gall,  length  1  cm.,  diameter  .4  cm.  Male, 
length  2.75  mm.,  abdomen  dark  brown,  the  segments  with  sub- 
median,  white  spots;  antennal  segments  19,  the  fifth  with  a  length 
greater  than  its  diameter.    Female,  length  2.75  mm.,  abdomen  dark 
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brown  or  black  with  submedian,  white  spots;  antennal  segments 
21,  the  fifth  with  a  length  hardly  equal  its  diameter. 

Neolasioptera  ramuscula  Beutm. 

Greenish  brown,  fusiform,  irregular  stem  swelling  at  or  near  the 
base  of  the  leaf,  length  1  cm.,  diameter  .6  cm.,  on  Aster  infirmus. 
Male,  length  2.5  mm.,  abdomen  dark  brown ;  antennal  segments  20, 
the  fifth  with  a  length  hardly  equal  its  diameter.  Female,  length  3 
mm.,  abdomen  dark  brown  with  submedian,  lunate,  white  spots; 
antennal  segments  24  or  25,  the  fifth  with  a  length  three  quarters 
its  diameter Xcolasiopt(ra  albitarsis  Pelt. 

Oval  twig  gall  on  Aster  nova-an(jHa.  Male,  length  2.5  mm.,  abdomen 
reddish  brown,  the  se^rments  margined  with  long  hairs;  antennal 
segments  18,  the  fifth  with  a  stem  three  quarters  the  length  of  the 
basal  enlargement,  which  latter  has  a  length  21/0  times  its  diameter, 
palpi  uniarticulate Rhopalomyia  asfcricaulis  Pelt. 

Ovate,  sessile,  brownish  galU  densely  white  haired,  length  7  mm.,  on 
Aster  crassulus.  Male,  length  1.5  mm.,  abdomen  dark  brown  basal- 
ly,  lighter  distally;  18  antennal  segments,  the  fifth  with  a  stem 
three  quart<*rs  the  length  of  the  basal  enlargement,  which  latter 
has  a  length  nearly  twice  its  diameter,  palpi  Particulate. 

lihopalnmyia  crassulina  Ckll. 

Carya  ( Hickory 

Lntf    (;ans 
{.  yhniivu'  L'iilK. 

(JnMMiish  «>r  l>I;n-l<,  4  to  .')  mm.  lontr,  1  nun.  in  diamt'tiT. 

("iirifumijia  tuhicola  O.  S. 

roiiieal  L'alls. 

Hjis«*  sul)L'I«»l»ul;jr  with  a  lon«j.  slrmji-r  apical  pmiM-ss,  irreenish  ti> 

rc*i*iisli  brown.  :;  to  4  mm.  \on^.     OrM-uiN  in  groups  on  midrib  of 

bitttTimt  hirkorv ('nrffnnn/ia  ranjavola  O.  S.* 

Coniral.  iparly  symimtriral.  thin-wall«*d,  small,  irreen  or  red  tinted, 

lrnL''tli  1*  mm t'nnjumitia  snmjuifiolenta  O,  S. 

Iijolinsi*  Lralls. 

Smnnth  or  iH-arlv  sn. 

Nearly  sm<M»th.  thiii-wallrd  yellowish  u^rr^n  or  brown,  sparsely 

haind.  usually  witii  a  slJL'ht  iiippN'.  diamt'ttT  2  mm. 

Cnryomiiia  carya  O.  S. 

Thin-walli'd.  deprfss«Mi.  y«'llowish  uMvm  or  brown,  diameter  2  to 

2.5  mm Cannntnjia  con.^obrina  Pelt. 

*  Sc^tznmina  niryn'otti  hVit  was  supi><'''*'<t  to  hav«'  Ihk*ii  reared  from  thlft 
gall.    Till*  Mii«*  or  two  HiKi'Iinvns  otitain*'*!  w^-n-  pn»lijil)ly  ms'Idental. 
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Thin-walled,  probably  similar  to  the  above. 

Caryomyia  arcuaria  Felt. 
Thin-walled  without  the  nipple  of  Caryomyia  caryce,  with  a  yel- 
owish  pubescence,  diameter  2  to  4  mm..  .Caryomia  similis  Pelt. 
Thick-walled,  yellowish  green  or  brown,  diameter  4  to  5  mm. 

Caryomyia  anteniiata  Felt. 
Thin-walled  with  a  false  chamber  at  the  apex,  diameter  2  to  3  mm. 

Caryomyia  inanis  Felt. 
Hairy. 
Thick-walled,  brown  or  reddish  brown,  hairs  rather  short,  curly, 

diameter  6  to  7  mm Caryomyia  persicoides  Beiitm. 

Similar  to  the  above  and  other  Car>'omyia  galls,^  probably  in- 

quiline    Clhvodiplosis  caryce  Felt. 

Thin-walled,  rust  red,  hairs  long,  straight,  diameter  2  to  4  mm. 

Caryomyia  holotricha  0.  S. 
Gall  similar  to  the  above,  the  midge  probably  inquiline. 

Mycodiplosis  holotricha  Felt. 
Thin-walled,  long  haired,  melon-shaped,  diameter  2  to  3  mm. 

Caryomyia  thompsoni  Felt. 
Midrib  gall. 

A  rounded,  irregular,  pale  yellowish,  hard  swelling  12  mm.  long. 

Caryomyia  cynipsea  0.  S. 
Forming  no  gall. 

An  irregular,  yellowish  brown  margined  elevation,  diameter  3  mm. 
Larva  attached  by  a  viscid  secretion . .  Caryomyia-  gluti)wsa  0.  S. 

Swellings  in  Husks 
Irregular  swelling  in  the  husks  produced  by  pale  reddish  larvae. 

Caryomyia-  niicicola  0.  S. 

Quercus  (Oak) 

Fruit 

Reared  from  larvae  found  between  the  seed  coats  of  an  acorn.  Fe- 
male, length  1  mm.,  abdomen  yellowish  brown;  antennal  segments 
14,  the  fifth  with  a  length  about  2%  times  its  diameter. 

Dasyneura  glandis  Felt. 

Flower  Galls 

Reared  from  undescribed  galls  on  blossoms  of  oak.  Female,  length 
1.5  mm.,  abdomen  reddish  brown,  the  basal  segment  white,  the 


*  This  species  was  apparently  reared  from  the  gaU  of  Caryomyia  inanis 
and  that  of  C.  persicoides, 

*  The  reference  of  this  larva  to  Caryomyia  is  provisional  only. 
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Others  with  submedian,  white  spots;  antennal  segments  33,  the 
fifth  with  a  length  three  quarters  its  diameter. 

Lasiopiera  querciftarm  Fdt. 

_     .    ,         „  L^f  Galls 

Leaf  edge  galLs. 

Gall  a  folded  leaf  edge  between  serrations.  Female,  length  1^ 
mm.,  abdomen  deep  red;  antennal  segments  14,  the  fifth  with  a 
length  2V^  times  its  diameter. .  .Cecidomyia  foliora  Rssl.  ft  Hkr. 

Similar  gall,  possibly  identical Cecidomyia  erubescens  O.  S. 

Vein  galls. 

A  narrow,  dark  purplish,  fusiform,  thin-walled  swelling  on  the 
under  side  of  the  mid  or  lateral  veins  may  contain  two  or  more 
orange  lari'a?,  length  8  mm.  Male,  length  2  mm.,  abdomen  red- 
dish or  dark  brown ;  antennal  segments  14,  the  fifth  with  a  length 
nearly  four  times  its  diameter.  Female,  length  2.5  mm.,  abdo- 
men dark  brown,  the  fifth  with  a  length  four  times  its  diameter. 

(*inciicornia  podagra  Felt. 

Qall  very  similar  to,  if  not  identical  with  the  above. 

Cincticornia  majalis  0.  S. 

Elongate,  pocket-like  swellings  along  midrib  of  round-leaved  aerub 
oak.  ^fale,  length  1  mm.,  abdomen  yellowish  brown;  14  antennal 
s('jnn«*iits.  tht*  fifth  having  the  ba.sal  portion  of  the  stem  with  a 
len^'th  oiH*  half  «:rt*ater  than  its  dianu'ttT,  the  distal  part  with  a 
length  t\vir»*  its  diaiiu'ter Clinodiplosis  florida  Felt. 

An  eloniratc  fold  jrall  close  to  the  midrib  on  the  under  surface, 
len^'th  Vl  mm.,  diameter  1  mm.;  on  Qiitrcus  tinctoria. 

Civulomtjia  q-oruca  Walsh. 

A  lar^'f  mi«lril)  fnld  with  a  eonspieuous  white  pulK»scence. 

Ctridomyia  niviipila  O.  S. 
Globose  or  siibu'lolMnst',  thickeiu'd,  usually  rftlilish,  oralis. 

Iloddisli.  oval,  irregular,  wrinkled  Iraf  jrall.  diameter  3  to  4  mm. 
Male.  h'liL'lh  .'{  mm.,  alxlomi-n  dark  brown  ;  antt*nnal  segments  14. 
Femal«'.  IcHL'th  3..*)  mm.,  abdomen  dark  r«'d :  antennal  segments 
14,  the  tifth  with  a  l«*n>:th  about  2'.j  times  its  diameter. 

ri/*(/iVorwia  pilul<e  Walsh. 

A  similar  urall.  apparently  Southern.  p«)ssibly  made  by  the  same 
speeies Ciud'uorniti  .^ijmmetrica  0.  S. 

Gall  similar  to  though  nuieh  smaller  than  that  of  Cinciticornia  pilu- 
hr,  Femab*.  length  l.l!.')  nnn..  abdomen  a  nearly  uniform  dark 
reddish  brown;  antennal  se^onents  is.  the  tifth  with  a  length  a 
littlt*  greater  than  its  diam«*ter Pasjnuura  florida  Felt. 

Keared  fn>m  (»ak.  presumably  fri»m  a  ^all  resembling  that  made  by 
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Cynips.  Male,  length  1  mm.,  abdomen  light  yellowish  with  a 
dark  fuscous  spot  dorsally  on  the  third  and  fourth  segments; 
antennal  segments  14,  the  fifth  having  the  basal  portion  of  the 
stem  with  a  length  about  four  times  its  diameter,  the  distal  part 
with  a  length  five  times  its  diameter. 

Thecodiplosis  quercifolia  Felt. 

A  subhemispherie,   brown,   slightly   nippled,   monothalamous   gall 

on  the  under  side  of  the  leaf,  diameter  1.75  mm.     Male,  length 

2  mm.,  abdomen  dark  brown;  14  antennal  segments,  the  fifth 
with  a  length  about  three  times  its  diameter.  Female,  length  2 
mm.,  abdomen  reddish  orange,  the  fifth  antennal  segment  with  a 
length  fully  4  times  its  diameter Cincticornia  globosa  Felt. 

Flat,  inconspicuous  galls. 

A  flat,  relatively  inconspicuous,  probably  blister  gall.  Male,  length 
1.5  mm.,  abdomen  dark  reddish  brown;  14  antennal  segments, 
the  third  with  a  length  about  twice  its  diameter.  Female,  length 
1.5  mm.,  abdomen  reddish  brown,  the  third  antennal  segment 
with  a  length  twice  its  diameter.  .Ctnc/icornia  quercifolia  Felt. 

A  slight  circular,  blister-like  swelling  on  the  lateral  veins,  length 

3  mm.,  diameter  1  mm.  Male,  length  2.5  mm.,  abdomen  mostly 
yellowish  orange;  antennal  segments  14,  the  fifth  with  a  length 
three  times  its  diameter.  Female,  length  2  mm.,  abdomen  wuth 
the  sclerites  dark  brown,  the  membrane  and  pleurae  deep  orange, 
the  fifth  antennal  segment  with  a  length  2i/4  times  its  diameter. 

Cincticornia  americana  Felt. 

A  broadly,  yellow  margined,  circular,  blister  gall,  diameter  3  mm. 
Male,  length  2  mm.,  abdomen  dark  brown;  antennal  segments  14, 
the  fifth  with  a  length  about  4  times  its  diameter. 

Cincticornia  serrata  Felt. 

A  variable  brown,  irregularly  oval,  pustulate  swelling  5  to  6  mm. 
in  diameter.  Male,  length  2  mm.,  abdomen  deep  reddish  orange ; 
14  antennal  segments,  the  fifth  with  a  length  about  three  times 
its  diameter.  Female,  length  2  mm.,  abdomen  dark  brown,  the 
fifth  antennal  segment  with  a  length  four  times  its  diameter. 

Cincticornia  pnstulata  Felt. 

An  irregularly  oval,  pustulate  swelling  5  to  6  mm.  in  diameter 
showing  equally  on  both  surfaces  but  with  no  nipple.  Male, 
length  2  mm.,  abdomen  dark  brow^n;  14  antennal  segments,  the 
fifth  with  a  stem  one  quarter  the  length  of  the  basal  enlargement, 
which  latter  has  a  length  2^^  times  its  diameter.  Female,  length 
2  mm.,  abdomen  dark  brown,  the  fifth  antennal  segment  with  a 
length  3V^  times  its  diameter Cincticornia  simpla  Felt. 
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Probably  reared  from  oak  leaves.  Male,  length  1.5  mm.,  abdomen 
reddish  brown,  the  segments  thickly  margined  posteriorly  with 
brown  seta3;  antennal  segments  14,  binodose,  the  basal  portion 
of  the  stem  very  short,  the  distal  part  with  a  length  one  hmlf 
its   diameter Dicrodiplosis  qucrcin^  Pelt. 

Twig  Galls 

Reared  from  twigs  of  white  oak,  Quercm  alba.  Female,  length  .73 
mm.,  abdomen  dark  brown,  the  first  segment  dorsally  silvery  white, 
the  second  to  fourth  with  submedian  white  spots;  antennal  seg- 
ments 28,  the  fifth  with  a  length  about  three  quarters  its  diameter. 

Lasioptera  querciperda  Felt. 


• 


Salix  (WiUow) 

Leaf  Galls 

Fusiform  pod  or  curled  leaves,  length  10  mm. 

Dasyncura  salidfolia  Felt. 

Closely  rolled  terminal  leaves Khabdophaga  plicate  Felt. 

Yellowish,  red  spotted,  fiattcneil  gall,  diameter  2  to  3  nun. 

Oligotrophus  salicifolius  n.  sp.^ 
Subconic,  truncate,  greeni.sli  yellow,  lippe<l  >?all.  diameter  2  mm. 

Ilormomijia  Vf  rruca  Walsh. 
Apparently  roared  from  same  pill (linorhyncha  filicis  Felt. 

Bud  Galls 

Spongy  or  elustere*!  rosette  ^rall '/'///'  Hola  walshii  Felt. 

Small.  r<)s<'tte  Lrall,  lenirth  2  em Uhabditphiujd  racemi  Felt. 

Oval,  small.  n».s«?tte  ^rail  rescmhlin^  a  small  l\.  hrassinnd^ s  >rall. 

Uhabdophnija  norma niana  Felt. 
Large,  loosi*.  rosette  jrall.  leii^rth  1  to  2  eiii. 

Rhahdophfupi  rhndiddis  Walsli. 
Larj;*'.  opfu,  rosette,  or  eahbaL^t*.  L^all,  (liainet<*r  1  to  2  em. 

Ikhdhdnphaya    hrassicoifhs   Walsh. 

Keare<l  from  alnive  ^rall Dasi/fu  urn  orbitalis  Walsh. 

Reared  from  alH)Ve  pill f,t  stodiplnsis  .<//>/*  nnmirulata  W^alsh. 

Reared  from  alnive  pill Uhnpnlnmyia  f rater  Ckll. 

Pine-eoiie  pill.  leuiTth  2  tn  2..')  em..  .UhahdttphiKin  simh'diddis  Walah« 
Rearrd  from  al»ovi*  pill Ihisyn*  urn  nnnulipts  W^alah. 

^.Malv:  LdiKth  2  mm.,  antennal  s(*KnuMits  II.  th«*  flfth  with  a  Mem  as 
lonK  ad  th<*  biiKal  enlarKenipnt.  which  latter  ha.*«  a  length  twire  its  diameter. 
MeMinotuni  dark  reddish,  p4»stiifutelluni  fuMi»uK.  Siutfllum  and  abdomen 
roddlNh  yellow.  I^*ks  fiiHcous  straw.  hVniale:  l^MiKth  2.2*'>  mm.,  the  fifth 
antenna!  seKment  with  a  length  2ij  times  its  diameter.     AlMomen  deep  red. 
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Beared  from  above  gall Dasyneura  atricornis  Walsh. 

Beared  from  above  gall Cecidomyia  atrocularis  Walsh. 

Beare(l  from  above  gall Dasyiieura  albovittata  Walsh. 

Beared  from  above  gall Lestodiplosis  decemmaculata  Walsh. 

Pine-cone  gall  resembling  a  slender  R.  strobilaides  gall. 

Rhabdophaga  persimilis  Pelt. 
Ovate,  terminal  bud  gall,  diameter  1  cm. 

Rhabdophaga  gnaphaloides  Walsh. 

Small  bud  gall Dasyneura  calif  or  nica  Felt. 

Small  bud  gall Rhabdophaga  gemmm  Felt. 

Beared  from  apparently  normal  bud Rhabdophaga  latebrosa  Felt. 

Small,  conic,  apical  bud  gall Dasyneura  gemma  Felt. 

Twig  Galls 

Beared  from  willow  twigs,  gall  undescribed. 

Asphondylia  salictaria  Felt. 
Larv^ae  in  subcortical  cells,  no  swelling. . .  .Dasyneura  corticis  n.  sp.^ 

Slender  twigs,  slightly  enlarged Sackenomyia  packardi  Felt. 

Slender  t\rigs,  slightly  enlarged Sackenomyia  porterw  Ckll. 

Slender  twigs,  slightly  enlarged Mayetiola  caulicola  Felt. 

Slender  twigs,  slightly  enlarged Rhabdophaga  caulicola  Felt. 

Twigs  probably  hardly  enlarged Mayetiola  perocculta  Ckll. 

Slender  twigs,  slightly  enlarged Mayetiola  americana  Felt. 

Twigs  uniformly  enlarged,  gall  5  to  7  cm.  long. 

Rhabdophaga  podagrce  Felt. 

Gall  similar  to  above,  cells  in  wood Rhabdophaga  cornuta  Walsh. 

Twigs  irregularly  enlarged,  galls  1  to  3  cm.  long. 

Rhabdophaga  salicis  Schr. 
Twigs  irregularly  enlarged,  gall  1  to  3  cm.  long,  buds  dwarfed. 

Rhabdophaga  triticoides  Walsh. 

Apical,  fusiform,  beaked  gall,  length  2  cm Mayetiola  rigidw  0.  S. 

Beared  from  similar  gall Rliabdophaga  sodalitatis  Felt. 

Nodular  gall  at  base  of  twig,  length  8  mm. 

Rhabdophaga  nodulosa  Walsh. 
Inconspicuous  knot  or  twig  enlsLVgemenis,  .Mayetiola  latipennis  Felt. 


'Male:  Length  2  mm.,  antenna!  segments  16,  the  fifth  with  a  stem  three 
fourths  the  length  of  the  cylindrlc  basal  enlargement,  which  latter  has  a 
length  twice  its  diameter.  Mesonotum  dull  black.  Scutellum  fuscous  yel- 
lowish, postscutellum  a  little  darker.  Abdomen  dull  reddish  orange.  Lege 
a  variable  fuscous  yellowish.  Female:  Length  1.75  mm.,  15  antennal  seg- 
ments, the  fifth  with  a  length  2^  times  its  diameter.  Mesonotum  dull  brown. 
Abdomen  deep  red. 
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Subglobular.  lateral  gall  with  dead  area  on  one  aide,  diameter  9  mm. 

Rhabdophaga  globoMa  Felt. 
Irregular,  ovoid  or  subglobular  galls,  diameter  1  to  2  cm. 

Rhabdophaga  batatas  Wakh. 

Same  gall  as  above Rhabdophaga  ramuscula  Felt. 

Same  gall  dried Asynapta  saliciperda  Felt. 

Subglobose  galls,  the  surface  scarred,  diameter  4  mm. 

Mayetiola  tumidosa  Fdt. 


SOME  NEW  SPECIES  OF  WEEVILS  OF  ECONOMIC 

IMPORTANCE 

By  W.  DwioiiT  PiEMcE,  V.  8.  Bureau  of  Entomology,  DaiUu,  Texas 

I  beg  the  indulgence  of  my  colleagues  for  combining  in  a  single 
article  purely  taxonomic  matter  with  a  discussion  of  biologic  and  eco- 
nomic subjects.  3Iy  plea  is  that  tHe  course  I  follow  shows  in  a  rather 
striking  manner  the  close  interrelationship  between  the  economic  and 
qrstematic  branches  of  our  science. 

In  a  recent  publication  on  the  ''Parsley  Stalk  Weevil  (Liitronotms 
laiiusculus  Boh.),"  Dr.  F.  II.  Chitt<»nd<»n  cites  examples  of  serious 
damage  donr  by  the  seini-aquntie  weevils  Listronotus  appcndiculatus 
Boheman  and  Solaris  puHcticollis  LoConto  to  cabbage  in  Ohio,  and 
by  Listroftofiis  latittsculus  Ikihonian  to  parsley  in  Virginia.  He  cites 
in  addition,  the  tendency  <if  the  ^enuK  Sphenuphonis  to  attack  com 
(Bur.  Knt.,  hul.  S2.  part  II,  p.  14).  Thes«'  an»  all  examples  of  the  re- 
sults of  planting  erops  on  newly  drained  land,  when  weevils  which 
normally  inhabit  marshes  have  depredated  on  cultivated  crops. 

This  brief  notice  deseribi*s  a  phenomenon  in  the  biologies  of  weevils 
which  i.s  by  no  means  uncommon,  although  perhaps  not  well  under- 
stood as  y«*t.*  There  an*  amon^  our  American  weevils  s«»vcral  very 
sharply  deiineil  groups  of  forms  without  win^s  or  with  rudiments  of 
wings  only.  The  classifieation  of  LeConte  and  Horn  overlooks  this 
important  character  and  by  raising  other  characters  to  primary  .im- 
portan<M>  has  obK<*ured  it  and  dissm^iated  what  appear  to  the  writer 
to  be  nearly  rt*lated  forms.  The  majority  of  them'  wingless  weevils 
pass  their  developmental  peritul  in  the  ground  at  the  roots  of  plants^ 
Whenever  it  happens  that  lan«l  is  cleaned,  and  the  plants  eliminated 
have  \hh'u  the  hosts  (»f  multitudes  (»f  thesi*  wervilK,  it  is  almost  certain 

*Thl8  imper  deiils  only  with   m*e«*vUi«.  hum-evor  workers  Id  other 
m-nt  riM-oinilz«f  the  «*xl8t4*ii<*e  uf  the  name  phenomenon. 
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that  the  planted  crops  will  suffer  from  weevil  depredations.  In  some 
cases  it  is  probable  that  the  life  cycle  of  these  weevils  is  more  than 
one  year  and  hence  it  may  not  seem  apparent  that  clearing  the  land  is 
responsible.  If  the  plants  attacked  are  trees  or  shrubs,  these  weevils 
may  be  easily  handled  by  banding  with  some  sticky  substance. 

As  shown  by  the  examples  given  and  others  in  the  literature  of 
economic  entomology  the  draining  of  marshes,  or  clearing  of  timber, 
or  breaking  up  of  meadows,  or  even  the  clearing  off  of  under-brush 
have  given  rise  to  weevil  inroads  upon  cultivated  crops.  Moreover 
such  instances  with  winged  as  well  as  wingless  species  will  be  of  fre- 
quent recurrence.  Mr.  Fred  E.  Brooks  has  recently  written  me  of 
serious  depredations  of  Anthonomus  sciitellatus  Gyllenhal,  upon  grape 
blossoms  in  West  Virginia,  adding  that  from  the  grapes  the  weevils 
went  to  the  rose  bushes  nearby.  Dr.  Chittenden 's  examples  show  the 
results  of  draining  marsh  lands.  The  breaking  up  of  a  lupine 
meadow  infested  by  a  species  of  Sitones  and  planting  of  a  leguminous 
forage  crop  would  without  a  doubt  give  rise  to  an  attack  from  this 
weevil. 

Even  rotation  of  certain  crops  is  dangerous.  When  Chalcodermns 
ceneus  Boheman,  has  been  very  injurious  to  cow-peas  it  is  inadvisable 
to  plant  cotton,  for  the  weevils  will  invariably  depredate  upon  the  cot- 
ton foliage  and  Dr.  W.  E.  Hinds  has  demonstrated  that  they  can 
breed  successfully  in  a  cotton  square. 

Still  another  important  phase  of  the  general  problem  we  are  dis- 
cussing is  the  introduction  of  a  cultivated  crop  into  the  \icinity  of 
wild  plants  which  are  nearly  related.  If  these  wild  plants  have  im- 
portant enemies  and  the  new  crop  encroaches  upon  them  or  directly 
or  indirectly  causes  their  eradication,  the  insect  enemies  are  likely  to 
find  the  cultivated  crop  a  better  medium  for  propagation  than  the 
variable  wild  plants.  Bearing  this  point  in  mind  it  is  not  proper  to 
plant  cabbages,  turnips,  mustard  or  other  crucifers  on  ground  just 
cleared  of  an  abundant  wild  crucifer.  An  example  of  what  will  hap- 
pen is  cited  in  the  description  of  a  new  species  of  Ceutorhynchus  given 
herewith.  A  similar  example  is  the  danger  of  planting  apple,  quince 
or  pear  orchards  in  the  vicinity  of  a  grove  containing  haw-trees 
{Crdtagus  sp.).  Mr.  Fred  E.  Brooks  has  just  published  an  article 
on  the  insects  of  the  apple  in  West  Virginia  in  which  he  cites 
T achy pter dins  (Anthonomus)  quadrigihhus  Say  and  Pseudanthono- 
mus  crata'ifi  Walsh  as  important  apple  enemies.  Both  of  these  weevils 
and  the  quince  weevil  (Conotrachelns  cratcrgi  Walsh)  are  native 
to  Crata?gus.  In  this  connection  I  should  expect  the  advent  of  apples 
into    Louisiana    or    South    Texas    to    bring    about    the    change    of 
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Anthonomus  nebtilosus  LeConte,  and  Anthonomtis  paUidu$  Efietz,  both 
bud  weevils,  from  Crataegus  to  the  apple.  The  proximity  of  grape 
vine}'ards  to  woodlands  containing  woodbine  and  wild  grape  un- 
doubtedly gave  rise  to  the  two  grape  pests  Ampeloglypier  se$ostris 
LeConte,  and  A.  ater  LeCk)nte.  These  examples  might  be  multiplied 
many  times^  and  I  expect  to  cite  all  such  cases  in  a  list  of  the  breed- 
ing habits  of  North  American  weevils  now  in  preparation. 

The  recent  discovery  of  several  new  species  of  weevils  which  have 
come  into  view  as  destructive  to  important  crops  is  the  reason  for  the 
present  article.  Four  of  these  weevils  have  been  transmitted  by  State 
Officials  and  it  is  due  to  them  that  descriptions  be  published  so  that 
they  may  use  the  notes  in  their  reports.  The  proper  elucidation  of 
two  of  these  weevils  has  necessitated  a  preliminary  statement  of  a  re- 
vised classification  of  our  North  American  weevils.  As  many  months 
of  work  is  still  necessary'  to  the  completion  of  this  classification  I  can 
but  indicate  the  direction  it  will  take. 

It  has  become  necessary  in  the  writer  *s  opinion  to  drop  the  LeConte 
and  Horn  conception  of  the  classification  of  the  Otiorhynchidie  and  to 
return  to  Lacordaire,  accepting  the  modifications  proposed  by  Stierlin, 
Sharp  and  other  recent  authors.  It  will  be  sufficient  in  the  present 
article  to  limit  the  subfamily  Brachyderinie,  which  is  almost  the  equiv- 
alent of  Stit*rlin's  Hrachyderini,  to  those  weevils  with  linear  serobes, 
directed  heii«ath.  eonti»ruous  anterior  coxa*  and  prothonix  without 
vibrissa*.  The  siihfaniily  Otiorhyiichina*  is  the  equivalent  of  Stier- 
lin's  Otiorhynehini  and  ineliules  tliose  weevils  whieh  have  the  scntbes 
variable,  never  at  the  sjune  time,  linear  and  din^jted  beneath.  By  thia 
system  all  of  the  winjrless  weevils  with  une((ual  abdominal  setrments, 
scaly  antenna*  and  underparts,  and  with  simple  claws  are  grouped 
to^'ether  in  the  Kpiea*rini.  The  result  is  a  i:n>up  «»f  weevils  of  similar 
appearance  and  with  like  hiolo^ries.  Henee  th«*  economic  treatment 
l)ecom(*s  mueh  simplified  for  we  tind  that  a  few  definite  rules  can  be 
laid  down  for  th«*  treatment  of  thi*  whole  tribe. 

FAMn.v  OTIOIUIYNCHID.K 

Si  HFAMU.V   IiKA(  ilVDKKlNAK 


'I' 


Frihe  Kpivurini 

I.  Si<l«*plor»'>  nf  mcHOHtornuiii  v^ry  uii4>qu:il.  tin*  <*pist<'rnuni  larger  and  attain* 
lii^  tli<*  clytrul   margin,  epiin«-n»n   ti««\iall\    ^inal!.  s>*in('tiines  very  mwlt 

Group  Rp^emH 

a.  Artiiular  far«<  of  hind  tiblii*  Klal^roiiK.  HUpport  of  diH-Muous  plcc« 
«»rat#'ly  prominent. 
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b.  Ant^inae  stout,  last  Joint  of  funicle  short,  broad  and  very  close  to 

club,  first  two  joints  of  tarsi  glabrous Oraphorhinus  Schonberr 

bb.  Antennae  more  slentler,  joints  of  funicle  conical,  the  last  distant  from 

the  club;  tarsi  pubescent Epiciprus  Schonberr 

aa.  Articular  face  of  hind  tibiae  scaly;    support  of  deciduous  piece  very 

prominent;  antennae  rather  slender,  club  distinct Anomadus  Horn 

II.  Side-pieces  of  mesostemum  diagonally  divided  and  equal  or  very  nearly 
so,  episternum  distant  from  the  elytral  margin,  separated  by  the  epi- 

meron Group  Artipi 

c.  Tenth  elytral  striae  entire, 
d.  Genae  feebly  emarginate;    anterior   tibiae  not  denticulate  within  but 
with  a  row  of  sharp  spines;  second  segment  of  at>domen  not  longer 

than  the  two  following Omileus  Horn 

dd.  Genae  strongly  emarginate;    anterior   tibiae  denticulate  within;    sec- 
ond segment  of  abdomen  usually  as  long  or  longer  than  the  two 
following, 
e.  Tips  of  hind  tibiae  with,  at  most,  a  double  row  of  fimbriae. 

f.  Second  joint  of  funicle  elongate,  longer  than  first  Aramigus  Horn 

ff.  Second/ joint  of  funicle  shorter  than  first Lepidocricus  n.  g. 

ee.  Tips  of  hind  tibiae  with  oval  scaly  space;   second  joint  of  funicle 

elongate,   longer  than   first Phacepholis   Horn 

cc.  Tenth  elytral  striae  confluent  with  the  ninth;    second  segment  of  ab- 
domen  longer   than   the   two   following;    genae   strongly  emarginate. 

Artipus  Schttnherr 

Graphorhinus  Schonhorr 

Graphorhinus  vadosus  Say  is  the  only  representative  of  this  genus. 
It  has  been  taken  feeding  on  clover  loaves. 

Epiccerus  Schonberr 

The  genus  Epica?rus  presents  eonsidel'able  difficulty  in  its  study  on 
account  of  the  great  variation  in  color  pattern  and  the  sexual  dif- 
ferences. It  seems  probable  that  the  many  references  of  injury  to 
economic  plants  charged  against  Epicurus  hnbncatus  Say  are  ap- 
plicable to  a  number  of  different  species. 

In  general  the  females  are  characterized  by  the  more  inflated  abdo- 
men, the  thorax  broadest  at  base  and  the  apical  declivity  generally 
concave.  The  males  have  the  body  more  cylindrical,  the  elytra  not 
inflated,  the  thorax  broadest  at  middle  and  the  apical  declivity  straight 
or  convex,  seldom  shallowly  concave.  It  is  therefore  erroneous  to 
base  a  table  of  differentiation  of  species  upon  the  widest  part  of  the 
thorax. 

Table  of  Species 

A.  Frontal  fovea  round;  beak  not  sulcate  and  seldom  even  shallowly  depressed 
oil  median  line,  not  densely  clothed  with  scales, 
n.  Frontal    fovea    small;    beak    medianly    shallowly   depressed;    pronotal 
punctuation  very  fine,  with  few  large  depressions,  median  line  broadly 
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depressed;     elytral    vtrlal    punctures    large    and    irregular;     scales 

rusty mesicmnuB  Sharp 

aa.  Frontal  fovea  large  or  moderate;  beak  sometimes  medianly  sballowly 
d^ressed;  pronotal  punctuation  fine  with  many  large  foveate  de- 
pressions, median  line  depressed;  strlal  punctures  regularly  ar- 
ranged; scales  variable  in  color;  scales  of  beak  densest  in  lateral 

depressions,  sparse  along  median  line imhricQtna  Bay 

B.  Frontal  fovea  more  or  less  elongate;  beak  more  or  less  sharply  sulcata  on 
median  line,  densely  clothed  with  scales, 
b.  Sixth  funicular  Joint  longer  than  wide,  seventh  longer  than  sixth;  ves- 
tlture  of  scape  not  scaly  at  apex;  elytra  almost  twice  as  long  as  wide; 

prothorax  medianly  sulcata tegnnuM  Casey 

bb.  Sixth  funicular  Joint  hardly  longer  than  wide;  elytra  short;  vestlture 
of  scape  soaly  at  apex, 
c.  Blytra  from  one-half  to  two-thirds  longer  than  wide, 
d.  Seventh  funicular  evidently  longer  than  sixth;  median  line  of  pro- 
thorax  sulcate;  length  8-10  mm ts/calM  Caaey 

dd.  Seventh  funicular  hardly  if  any  longer  than  sixth;   median  line 
hardly  indicated;  elytra  about  H  longer  than  wide;  length  4.S- 

6.6  mm lepldotuB  n.  sp. 

cc.  Blytra  but  slightly  longer  than  wide formidoloMUM  Bcdieman 

{Epicarus  lucanus  Horn  belongs  in  b.) 

Epicarus  mexicanus  Sharp  is  a  Mexican  species  extending  into 
Texas  at  Brownsville. 

Epicarus  imbricatus  Say  is  a  Xorthcrn  species  oeeiirriun:  as  far 
south  as  ArkniiHas.  Oklahoma  and  North  Texas  to  Dallas  and  Gurley. 
It  is  charpt^d  in  the  literature  with  serious  depn»dations  on  apple, 
bean,  hiM^t,  blackberry,  cabbage,  cherry,  clovrr,  com.  cotton,  cucumber, 
gooseberry,  muskinclon,  union,  peach,  pear,  ]>lum,  potato,  radish,  rasp- 
berry', strawberry,  squash,  tomato  and  watennelon.  Very  possibly 
some  of  the  other  species  of  the  ^*nus  were  responsible  for  part  of 
these  records. 

Epic<rrus  tcxafnts  Casey  is  a  Southwesti»m  species  occurring  in  the 
chaparral  country  of  T(*.\as.     It  has  no  serious  charp-s  against  it  as 

yet. 

Epic€tru$  lucanus  Horn  is  a  verj'  large  weevil  nM-orded  only  from 
Lower  California. 

Epicaru,^  sulcatus  CaM*y  is  also  S4)uthwesten),  probably  coinciding 
in  range  with  E.  texanus, 

Epicarus  Upidotus  n.  sp. 

I.fCMiKth  4..'!  C,.*t  mm.  Konii  oval,  iitit  wry  n»t)UMt.  Mmietiiiit'B  quite  slender, 
deiis*»ly  rluthvil  m'ith  small  nmnd.  Ilneolate.  Irldofu^ent  white  to  pale  brown 
M*ali*8  nrranr*'«l  In  defliiitc  patterns.  Beak  very  little  longer  than  head,  about 
an  wide  as  luni;.  bnmdiy  convex  fiopnrateil  from  flatter  front  by  Terjr  slight 
tranNverise  dcprcBMlou;    tip  of  lM>ak   aiiRiiIarly   emaryrinate.   with  a   median 
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smooth  space  surrounded  by  a  brmidly  ogival  raised  margin;  median  im- 
pressed line  deep  extending  to  interocular  fovea;  lateral  impressions  short, 
feeble;  surface  coarsely  punctured  at  tip,  remainder  of  beak  closely  squamose, 
with  whitish  scales  and  with  sparse  setigerous  punctures;  antennse  with 
scape  scaly  at  tip;  seventh  funicular  hardly  if  any  longer  than  sixth.  Pro- 
thorax  wider  than  long;  in  shape  varying  for  the  sexes  as  in  other  species; 
apex  and  base  truncate;  disk  convex,  nearly  even,  with  a  very  faintly  indi- 
cated median  line;  surface  densely  squamose,  with  sparsely  arranged  sets, 
the  median  line  indicated  by  a  slender  vitta  of  ochreous  brown  scales  on  a 
broad  white  median  vitta,  at  each  side  of  this  is  a  light  brown  vitta  and  a 
smaller  one  on  the  sides,  the  remainder  of  the  surface  is  pale.  Elytra  oval, 
usually  widest  about  the  middle,  never  more  than  one-half  wider  than  pro- 
thorax,  about  one-half  longer  than  wide;  striae  consisting  of  small  distant 
punctures,  very  feebly  depressed;  intervals  flat;  surface  closely  squamose, 
with  interspersed  dark  setae,  scales  darker  above,  and  pale  on  the  inflexed 
sides,  with  four  small  basal  spots,  two  irregular  transverse  vittae  and  apex 
also  pale;  legs  and  under-side  squamose,  finely  and  sparsely  clad  with  pale 
setae. 

Described  from  eight  specimens  collected  by  E.  A.  Schwarz  at  San 
Antonio,  Texas,  May  9  and  10.  It  is  also  at  hand  from  Cotulla  and 
Brownsville,  Texas.     Types  in  U.  S.  N.  M.  No.  13122. 

Epiccprus  formidolosus  Boh.  is  known  only  from  Florida. 

Anom<idus  Horn 

Atwnuj^us  obliquus  Horn  is  from  the  Peninsula  of  Lower  Califor- 
nia.    I  have  seen  no  records  of  its  habits. 

Omilcus  Horn 

Omileus  epicceroides  Horn  is  a  large  and  common  east  Texas  species. 
In  March,  1904,  the  fruit  growers  of  eastern  Texas  suffered  consid- 
erable damage  to  the  foliage  of  peach  tn^es  from  an  outbreak  of  this 
species.  Professor  E.  D.  Sanderson  found  that  it  was  normally  an 
oak  insect  and  that  the  greatest  damage  was  to  newly  planted  orchards 
on  land  just  cleared  off  and  surrounded  by  oak  (Ent.  News,  vol.  XVII, 
p.  210). 

Aramigus  Horn 

Aramigus  fulleri  Horn  is  a  very  widely  distributed  and  exceedingly 
injurious  species.  It  l)reeds  at  the  roots  of  plants  and  is  recorded 
as  a  serious  enemy  of  apple,  blackberry,  peach,  plum,  sugar-cane  and 
strawberry.  It  attacks  many  economic  plants  of  Hawaii.  Mr.  D.  L. 
Van  Dine  recommends  treatment  that  will  be  applicable  to  most  of 
these  weevils.  When  they  are  found  breeding  at  the  roots  of  plants, 
the  use  of  carbon  bisulphide  in  the  soil  or  fertilizing  with  tobacco 
waste  is  recommended.  From  trees  and  shrubs  the  weevils  may  be  ex- 
8 


JOUHMAL   or    BCOIfOMIC    BMTOIIOLOOT  [ToL  t 

eluded  by  wrapping  with  eotton  bands.    When  on  the  plants  Mpnjmg 
with  arsenate  of  lead  is  reeommended. 

Aramigus  tesseUaius  Say  has  been  recorded  as  injurions  to  swoet 
potatoes. 

Lepidacricus  n.  g. 

Roatnim  not  lons^er  than  head,  separated  from  head  heneath  hj  rwf  sharp 
and  deep  constriction;  ssns  stronglj  emarginate;  antenna  short,  first  Joint 
of  funicle  longer  than  second,  remaining  Joints  monlllform;  scales  of  thorax 
dull,  arranged  in  circles  upon  the  nomerous  approximate  tabercles;  strlal 
punctures  of  elytra  round  but  appearing  linear  because  of  closer  scaly  Ysstl- 
ture,  each  bearing  a  tiny  seta;  anterior  tibia  strongly  denticulate  within;  tips 
of  hind  tibia  with  only  a  single  row  of  fimbria  apparent;  second  segnMot  of 
abdomen  considerably  longer  than  the  two  following,  with  first  sotnrs 
angulate. 

Name  derived  from  XcwiV,  scale  +  fcpUo^^  a  circle,  signifjring  a 
circle  of  scales  with  reference  to  the  vestiture  of  the  thorax.  Tha 
type  of  the  genus  is  L.  herricld  n.  sp. 

Lepidacricus  herricki  n.  sp. 

Form  robust,  oval,  surface  densely  covered  with  grayish  to  brownish  eon- 
cave  llneolately  sculptured  scales,  with  no  striking  color  pattern.  Head  and 
rostrum  about  as  long  an  thorax,  median ly  deeply  canaliculate,  surface 
longltudlnully  nigoscly  punctate,  rovored  with  cinereous  scaltm  and  bristles, 
at  tip,  nearly  iialced.  Prothorax  broader  than  Iouk.  apex  Hli^btly  narrower 
than  bam*,  Hides  very  strongly  convex.  nu*dian  line  not  indicated,  surfsoe 
closely  covereil  with  cyliiMlrlcal  tulierclet*.  each  with  a  deep  bristle  bearing 
puncture,  tlius  re»u.'uibllng  craters,  the  scales  arranged  upon  these  tubercles 
in  circles,  on  some  spci-iniens  forming  a  lighter  Imnd  on  each  side  of  the 
median  line,  and  with  sides  lif^hter.  Elytra  oval,  about  two  and  a  half  times 
as  long  as  prothorax,  striate,  stria  with  moderately  close,  coarse  setlgcrous 
punctures  which  are  always  obscured  and  appear  linear  in  a  fully  clothed 
spe<-inien,  intervals  almost  flat.  ea<'h  with  a  row  of  short  bristles,  surface 
densely  covered  with  concave  llneolately  sculptured  rouiMl  to  oglval  scales. 
Body  beneath  sparsely  clothed  with  small  thin  8<*ales,  but  more  densely  with 
long  white  m>ta:  third  and  fourth  alNlonilnal  siionents  strongly  depresssd. 
Legs  denst'Iy  S4*aly,  and  pu)>e84*ent.     Length  5-C  mm. 

De8cri!)ed  fn)ni  Hvv  specimens  loaned  me  by  Professors  Glenn  W. 
Herrick  and  K.  W.  I  lamed;  collected  by  a  correspondent  (J.  B. 
EoKter)  at  Kuater  in  Monroe  Co.,  Miss.,  May  7,  1904.  Types  in  the 
U.  S.  N.  M.  (No.  1!{084)  ami  also  in  the  collection  of  Missiasi|ipi 
Apricultural  College. 

Professor  Herrick   writes  that   hia  correspondent  said  that 
'*  weevil.H  had  made  their  appearance  on  his  farm  and  were  feeding 
his  yoiin^  eotton,  saying.  *it  looks  as  though  they  were  going  to  dflrtroy 
the  whole  stand.    It  is  soinethintjr  new  in  this  section  of  the  toantrj^ 
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They  eat  the  leaves  oflf  the  cotton  and  even  eat  it  before  it  gets  out 
of  the  ground.'  Evidently  the  beetles  were  so  destructive  that  the 
cotton  had  to  be  replanted,  for  on  May  25,  he  writes  again  as  fol- 
lows :  *  I  would  have  written  you  before  but  was  waiting  to  see  what 
the  insects  would  do  to  our  second  planting.  The  cotton  is  now  up  and 
I  don't  see  any  sign  of  them  yet.' 

**  Nothing  more  was  ever  heard  regarding  the  beetles  and  they 
probably  did  not  again  appear  in  numbers  sufl&cient  to  attract  atten- 
tion. The  outbreak  is  interesting  however,  especially  since  the  speciea 
has  shown  an  ability  and  an  inclination  to  become  a  serious  pest. and 
might  easily  appear  again  over  a  larger  area." 

Phacepholis  Horn 

Table  of  Species 

1.  Beak  deeply  and  angulately  emarginate  at  apex;  only  the  anterior  tibias 

denticulate  within. 

a.  Antennae  elongate;    funicular  Joints  elongate,  the  second   much   longer 

than  the  first  and  considerably  longer  than  the  two  following.    Pro- 
thorax  squarely  truncate,  wider  than  long;  vestiture  brilliant  metallic 

green  to  bluish  green  above elegans  Horn 

aa.  Antennae  not  so  elongate,   funicular  Joints  elongate,   the  second   very 
slightly  longer  than  first  if  at  all,  and  subequal  to  the  two  following; 
prothorax  slightly  obliquely  truncate,  slightly  wider  tban  long;   ves- 
titure white  to  grayish  green pallida  n.  sp. 

2.  Beak  emarginate  at  apex  but  not  deeply  so;  antennal  funicular  Joints  elon- 

gate, the  second  subequal  to  the  first  or  but  slightly  longer;   prothorax 
obliquely  truncate;  anterior  and  micMle  tibiae  denticulate  within. 

b.  Elongate;    anterior  tibiae  internally  strongly  serrulate  dentate;    second 

abdominal   segment  a  little  shorter  than   the  next  two  combined; 

vestiture  white  to  light  ochreous Candida  Horn 

bb.  Stout;  anterior  tibiae  with  a  very  few  isolated  elongate  teeth;  second 
abdominal  segment  longer  than  the  two  following;  vestiture 
brownish    ohscura  Horn 

Phacepholis  elegcms  Horn.  I  have  specimens  which  seem  in  every 
way  typical  from  San  Antonio,  Victoria,  Kerrville,  Edna  and  Cotulla, 
Texas,  all  southwestern  points  in  the  chaparral  country.  Specimens 
were  taken  on  cotton  at  Victoria  and  San  Antonio. 

Phacepholis  pallida  n.  sp. 

length  4.5-6  mm.  Body  oval,  robust,  black  but  densely  clothed  with  iri- 
descent white  to  light  green  scales,  and  slight  erect  sets,  the  general  appear- 
ance being  gray  to  grayish  green.  Headi  and  rostrum  nearly  as  long  as  the 
thorax;  bead  not  or  very  feebly  constricted  behind  the  eyes;  densely  covered 
with  rounded,  striate  white  to  irideseent  pink  scales  and  upright,  elongate^ 
apically   truncate,  striate  white  scales;    beak  apically   deeply  eoiarginate; 
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median  line  deep  and  distinct  to  base  of  head;  eyes  very  conTex,  moderately 
prominent.  Antenne  not  as  elongate  as  in  elegaH9,  but  with  all  fnnlcalar 
Joints  longer  than  wide,  the  second  very  slightly,  if  at  all,  longer  than  llrat, 
and  snbequal  to  the  two  following.  Prothorax  slightly  wider  than  kwc 
slii^tly  obliquely  truncate  at  apex,  sides  arcuate;  disk  moderately  conTez« 
moderately  coarsely  punctured;  densely  covered  with  the  two  kinds  of  acalea 
described  for  the  head.  Elytra  oval,  sides  feebly  arcuate,  surface  striate, 
strial  punctures  moderate,  not  closely  placed,  intervals 'fiat,  densely  ctoUied 
with  both  kinds  of  scales.  Body  beneath  more  sparsely  clothed  as  above.  In 
greenish  specimens  the  under-sides  are  clothed  with  white;  anterior  tibte 
with  strong  elongate  teeth;  median  tibi«  Internally  slightly  roughened  ser- 
rulate. 

Described  from  five  specimens  collected  at  Corpus  Christi,  Texas, 
May  17,  1903,  by  A.  C.  Morgan  on  cotton.  Also  found  at  Victoria, 
Texas,  on  cotton.    Type  Cat.  No.  13123  U.  S.  N.  M. 

PhacephoUs  Candida  Horn  is  known  from  Colorado  and  Kansas. 

Phacepholis  obscura  Horn.  On  March  22,  1910,  Professor  Wilmon 
Newell  of  Texas  received  from  R.  E.  Williams  at  Mineral  Wells, 
Texas,  a  large  number  of  these  weevils  with  the  following  remarks: 

'*I  am  sending  you  today  some  bugs  which  have  almost  eaten  up 
our  spinach.  They  eat  on  plant,  and  at  night  or  when  cool  they  will 
be  found  under  the  dirt,  find  from  2  to  12  bugs  under  one  plant/' 

This  n*(*onI  places  the  g<>nu8  Phacepholis  in  the  same  categor>'  as  the 
other  economic  genera  and  indicates  that  the  oi»currence  of  these 
species  on  cotton  may  also  be  of  importance. 

Artipus  Sehonherr 

Artipus  floritlanus  Horn.  This  sp«*eie8  is  found  commonly  on 
Bavcharis  halimifolyi  and  Horrivhia  fruttsrrns  in  Florida  but  nu- 
menuiK  authors  have  nH*orde(l  serious  injuries  to  the  bloN84ims,  young 
fruit,  and  leaves  (»f  eitrus  tret^s.  espeerally  limes,  in  Pl«>rida. 

It  seiMus  pn>lml)le  that  the  n^eommendations  of  Mr.  Van  Dine  for 
the  eontn»l  of  Aramv/us  fulhri  will  he  applicable  to  all  insects  of  the 
trilx*  Kpicierini  which  has  hi-en  tn-ated  in  its  entirety  for  our  j\orth 
American  fauna  on  the  preceding  pa^*s. 

SlIlKAMILV    OTlORIIV.Vnil.NAE 

Tribk  TrA('IIVIMII.i>KINI 

( *< no/w us  Sehonlii-rr 

Th(*  trilH'  t(»  which  this  irenus  )H*l(»n^s  has  Inm'u  limited  in  our  North 
American  fauna  to  four  nionotypic  irenera  and  it  is  th(*n*fore  with  con- 
siderable pleasun*  that  I  am  |N*rmitted  through  the  courteqr  of  Pro- 
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fessor  E.  A.  Cooley  and  Mr.  E.  A.  Schwarz  to  describe  a  second  species 
in  one  of  these  genera. 

Table  of  Species 

Scales  luteous  to  brown,  with  darker  discal  spot  on  elytra;  length  3-5 
mm chry8arrh€PU8  Say 

Scales  iridescent  white  to  shining  ochreous,  slightly  mottled  on  elytra  but 
not  forming  a  distinct  spot;  length  3-3.5  mm artemiaiw  n.  sp. 

Cercopeus  artemisicB  n.  sp. 

Size  3-3.5  mm.  Color  black  to  piceous,  densely  covered  above  and  below 
with  round,  slightly  overlapping,  white  or  ochreous,  finely  striulate,  appressed 
scales,  which  are  intermixed-  with  long,  fine,  white  setae;  elytral  intervals 
uniseriately  setigerous.  Beak  slightly  longer  and  narrower  than  head, 
clothed  with  scaler  to  tip,  with  a  smaller  interocular  fovea,  and  a  median 
line  toward  apex;  scrobes  superior,  deep  in  front,  shallow  behind,  not  reach-  . 
ing  eyes  by  a  distance  subequal  to  their  own  length.  Antennae  rufous;  scape 
reaching  thorax,  scaly  and  pubescent;  club  about  equal  to  the  last  four  funi- 
cular Joints.  E^yes  rounded,  moderately  convex;  onmiatidia  relatively  large, 
separately  convex,  giving  the  appearance  of  a  fiattened  raspberry.  Thorax 
transverse,  basally  and  apically  truncate,  laterally  broadly  arcuate.  Elytra 
not  one  half  longer  than  wide;  humeri  obliquely  rounded;  striae  as  seen  with 
scaly  vestiture  complete,  very  fine  but  sharp;  intervals  clothed  with  from 
three  to  five  rows  of  closely  placed  pavement  scales,  but  uniseriately  setiger- 
ous. Under-sides  densely  scaly;  front  coxae  contiguous;  middle  coxae  very 
narrowly  separated;  intercoxal  process  truncate  and  transversely  impressed 
before  apex.  Second  abdominal  segment  about  equal  to  two  following,  fifth 
longer.  Femora  and  tibiae  densely  scaly;  anterior  and  median  tibiae  strongly 
mucronate;  tarsal  claws  strongly  divergent. 

Described  from  nine  specimens  collected  by  R.  A.  Cooley  at  Corval- 
lis,  Montana,  May,  1909,  injuring  cherry  trees,  but  evidently  native  to 
Artemisia  trideniata.  Prof.  Cooley  writes  that  the  '* species  was  re- 
ported doing  considerable  damage  over  large  tracts  of  newly  planted 
orchards.  It  was  particularly  injurious  on  cherry  trees.  I  examined 
the  trees  and  traced  the  beetle  to  a  species  of  Artemisia  trideniata  I 
think.  I  believe  the  species  feeds  normally  and  breeds  on  this  plant 
I  accounted  for  its  presence  in  the  orchards  by  the  fact  that  its  normal 
food  plant  was  cleared  off,  leaving  little  else  for  the  beetle  to  eat 
other  than  the  fruit  trees.''     Type  Cat.  No.  13083  U.  S.  N.  M. 

Family  CURCULIONID^ 

SUBFAMOrY   CeUTORHYNCHINAE. 

Ceutorhynchus  Germar 

The  following  species  belongs  in  the  true  Ceutorhynchus,  with  7- 
jointed  antennap,  and  in  Dietz's  **squamatus  group."  The  first  sec- 
tion of  that  group  can  be  distinguished  as  follows: 
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1.  Above  shining,  finely  pubescent  with  scattered  larger  scales, 
a.  Elytra  without  rows  of  acute  granules. 

b.  Scutellar  spot  of  elongate  whitish  scales anthanomoideM  DleU 

bb.  Scutellar  spot  and  transverse  fascia  behind  the  middle  of  the  elytra 

of  large  white  oval  scales BguatnatuM  LeConte 

aa.  Elytra  with  rows  of  acute  granules;  third  joint  of  tarsi  broadly  bUobed; 
thorax  with  median  antebasal  and  postapical  depressions,  the  former 
clothed  with  elongate  white  scales;  scutellar  region  not  clothed  with 
white  scales letqutrtUm  n.  sp. 

2.  Above  densely  8<*aly  or  coarsely  pul>eHcent. 

Ceutorhynchus  hsqucrella  n.  sp. 

Length  2  mm.  Oval  elliptic,  black  throughout,  clothed  with  extremely 
fine  incouHpicuouM  pubescence  above  and  with  rather  sparse  elongate  scaleSt 
densest  on  thorax,  below.  Beak  moderately  slender,  regularly  and  ratb^ 
strongly  curved,  cylindrical,  miimtely  pubescent  to  middle,  striate  and  iranC' 
tured  from  the  liase  to  the  insertion  of  the  antenn».  more  remotely  pancted 
toward  the  ai>ex.  Head  flattened,  rather  coarsely  punctured.  Prothormx 
about  one-half  wider  than  long,  almost  twl(*e  as  wide  at  base  as  at  apex,  con- 
vergently  rounded  on  the  sides,  strongly  constricted  at  apex,  ocular  lobes 
distinct,  lateral  tubercles  snmll,  acute,  disk  with  deep  antebasal  and  poet- 
apical  impressions,  the  former  bearing  the  only  spot  of  condensed  loilj 
vestiture  visible  from  above;  disk  uniformly,  ctosely  and  coarsely  panctnred; 
scuteilum  invisible.  Elytra  a  little  wider  at  base  than  prothorax;  humeri 
obliquely  rounded,  striae  impressed  but  very  confusedly  punctured;  Inter- 
spaces v(»ry  lltth*  wider.  r4»nvcx.  earli  with  a  row  of  aruti*  granuU*8  which 
lR*come  longer  and  tuborculiftiriii  towards  the  derlivity.  rnder-slde  densely 
and  <t)ar8ely  punctured.  iiu*sost«*rnuin  and  sldt^pleces  densely,  the  rest  of 
8urfar(>  loss  densely  clothed  with  lnrK<N  elongate  s<'ales.  smaller  on  the  abdo- 
men. Femora  arcuate;  tildn»  a  little  widened  towanls  ap<'x;  tarsi  moderate. 
first  and  8»i>nnd  Joints  cJonKate.  third  hroudly  biIot»ed.  f<»urth  Joint  projecting 
alN>ut  the  leii;;th  of  the  third. 

Typ«»s  in  1'.  S.  National  Museum  No.  ll^OSf). 

I)«'s<TilnMi  I'nmi  four  speciiiH^ns  received  March  2*J.  1909,  from  Prof. 
Glenn  W.  Ilerrick,  then  State  Entoinulo^rist  of  T«*xas,  who  reported 
thoni  t<»  he  (lestroyint;  ea))hiii:e  plants  as  fast  as  they  came  up  in  seed 
heds  at  WhitewriL'lit,  Texas.  Two  specimens  of  this  spocies  were  coU 
h-etcd  April  \>,  VMH\,  at  WoUv  City.  T«xas.  ]>y  F.  C.  Bishopp.  On 
April  3.  liMHj,  Mr.  E.  S.  TuckiT  found  the  weevil  hreedini?  abundantly 
in  th«»  tTown  of  the  eru<*ifer,  L* sqiu rtUa  ijraciUs  at  Piano,  Texas. 

It  is  .safe  to  as>uine  that  of  th«'  s«'Veral  new  speoies  herewith  de- 
st'rilM'd  this  is  the  most  daiiL'tToiis  and  it  will  he  looked  for  with  in- 
tenst  this  vear. 

I  take  <NM*asit>n  at  tliis  time  to  state  that  I  have  in  pn*paration  a 
complete  revision  of  my  l\»rmer  list  of  the  breed ini;  habits  of  North 
Anierieaii  wiivils.  Any  a  vsi  stance  will  he  vi-ry  ^' rate  fully  acknowl- 
e<lp»d. 
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PLANT   LOUSE   NOTES,   FAMILY   APHIDIDAE 

(Continued),  Plate  24 

By  C.  P.  Gillette 
SUBFAMILY  APHIDINAE^ 

CluUtopliorus  betuUe  Buckt.  (?).    Figs.  1,  2a,  3. 

Buekton's  description  of  this  species  was  from  fall  apterous  forms 
only  and  does  not  characterize  very  correctly  the  summer  form  of  the 
louse  that  I  am  referring  to  this  name.  I  believe  it  is  the  only  Choi- 
tophorus  that  has  been  referred  to  the  birch.  This  species  was  found 
very  abundant  on  the  leaves  of  Betula  alba  at  Portland,  Lansing, 
Albany,  Geneva  and  Denver. 

This  louse  is  almost  a  Myzocollis  having  very  little  hair  on  the 
antennas  and  having  cylindrical  or  somewhat  constricted  cornicles, 
without  flange,  that  are  rather  longer  than  the  transverse  diameter. 
In  other  respects  it  is  plainly  Chaitophorus.  The  cauda  is  very 
small,  slightly  knobbed,  the  anal  plate  hardly  bilobed,  the  body  short 
and  stout,  the  young  do  not  have  capitate  hairs,  and  the  apterous 
viviparae  have  a  row  of  sensoria  on  third  joint  of  antenna,  a  very  un- 
usual occurrence. 

In  arranging  the  following  species  belonging  to  the  tribe  CMip- 
terini,  I  have  endeavored  to  place  them  in  the  genera  that  would  be 
indicated  by  the  type  species  designated  in  Mr.  Wilson's  **List  of 
Genera/'  etc.     Vol.  XXI,  p.  147^  of  Entomological  News, 

Chromaphis  juglandicola  (Kalt),  Fig.  4.  Five  to  seven  oval  sen- 
soria distributed  along  entire  length  of  third  joint,  and  about  equi- 
distant. Often  two  large  sensoria  on  sixth  joint.  Legs  pale  with  a 
conspicuous  black  spot  a  little  before  the  distal  ends  of  the  hind 
femora.    Koch  re-described  this  species  under  the  same  name. 

On  Juglans  regia,  Washington,  D.  C,  and  Dundee,  Ore.  At  Dun- 
dee leaves  were  very  sticky  with  the  honey  dew,  but  most  of  the  lice 
had  disappeared. 

EucaUipterus  tilice  (Linn.),  Fig.  5.  Taken  at  Lansing,  Detroit 
and  Geneva  from  the  under  side  of  the  leaves  of  basswood,  Tilia 
americaiui.     Common,  but  nowhere  seen  abundant. 

Monellia  caryce  (Monell),  Fig.  6.  Specimens  taken  from  hickory, 
Carya  alba,  at  Portland  and  Detroit,  and  from  walnut,  Juglcms 
nigra,  at  Fort  Lee. 


Should  have  been  inserted  before  Melanoxantherium  on  page  385,  Vol.  2. 
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Mofullun  margindla  ^ Fitch).  Fig.  7.  Specimens  of  this  species 
which  answer  fully  the  description  by  Fitch,  and  which  seem  to  the 
writer  to  \fc  quite  distinct  from  caryella,  were  taken  at  Portland, 
DetrrHt  and  Kansas  City  frr>m  leaves  of  Carya  alba,  upon  which  they 
were  quite  plentiful.  The  sensoria  on  basal  half  of  joint  3  of  the 
antenna  var\'  from  4  to  7  in  number. 

Morullia  macuUUa  ^ Fitch;  f !},  Fig.  8.  What  I  take  to  be  this 
species  has  about  6  longitudinal  rows  of  small  blackish  tubercles 
upciu  the  dorKum  of  the  abilomen,  and  both  anterior  and  posterior 
femora  have  a  black  ring  or  spot  a  short  distance  from  their  distal 
ends,  but  the  tarsi  are  not  perceptibly  blackish  and  the  maculati<ms 
UfK^n  the  wingH  as  descrilied  by  Fitch,  are  indistinct  or  lacking  in 
my  fipe<;imens,  all  of  which  are  in  balsam. 

Taken  at  Detmit  on  Carya  alba,  and  at  Lansing.  Washington, 
1).  C,  and  Fort  Oillins,  Colorado,  on  Juglans  nigra. 

MyzMollin  bella  ( Walsh  j.  Figs.  9,  10.  This  ver>'  handsome  lemon 
yellow  species,  with  wings  that  have  heavy  black  costal  margins  and 
very  small  costal  cells,  was  taken  at  Portland,  Detroit  and  Rochester, 
apt4rrous  and  alate,  on  the  upper  side  of  the  leaves  of  Quercus  rubra. 
The  a|)t4'nMis  femali*s  have  a  double  row  of  large  black  spots  upon 
the  (lorKUin  of  the  abdomen,  there  l)eing  alnnit  M*ven  to  ten  spots  in 
efl<'h  row  ;iii(l  all  clos^'Iy  [placed.  In  addition,  tht*re  an*  nuuu*nms 
stout  (•ii])'\\ii\*'  hairs  ovrr  Ww  ImmIv  rising:  from  tulM*n*l«»8.  The  an- 
ti'iina  of  an  alat«*  female  tnkvu  at  H<H'ht».ster  is  shown  at  tigur*'  9. 
The  ai»terons  females  varv  fn>m  v«*llow  to  a  nistv  hn>wn  in  color, 
and  have  ennspieuons  white  pow(l«*ry  patches  alniv*'  upon  the  vertex 
of  the  liead  and  upon  lateral  maririns  of  meso-thora.x  and  abdonn^n. 

sMifzoaillis  u-iilsliii  (Mon«*lli.  Fi^r.  11.  This  speeies,  whieh  seems  at 
iirst  to  he  a  miniature  of  M.  htlla,  was  cirrreetly  eonsiden*d  to  be 
quite  ijistinet  hy  Mr.  Monell.  The  vi*ry  lonir  antennal  filament  ex- 
eeedinir  even  the  thinl  joint  in  lenirth  wonld  al<»ne  s<*parate  this 
speeies  from  Inlhi.  The  capitate  hairs  are  lontr  and  strong.  This 
was  a  common  speeies.  hnt  was  noted  only  at  Lansing.  Portland  and 
(ieneva  c»n  Qut  rrus  ruhni. 

MtfZnuiUis  (usvh  piadis  <  .Monell ..  Fiir.  12.  This  specii»s  was  taken 
in  l'oihI  numbers.  iMith  alate  and  apterous.  fn»m  AsiUina^  sp.  at  Chi- 
catro.  Detroit  and  (ien<*va.  It  set-ms  to  hv  readily  sepaniti»d  from  an 
allied  spreirs.  also  o<M*urrinL'  upon  the  milkweeds,  by  the  long  an- 
tenna, usually  fully  as  Ioul'  as  tht*  IhmIv.  and  the  hmirer  antennal 
spur,  whieli.  thouL'h  varial»h*.  always  «listinctly  I'.xceeds  the  sixth 
joint. 

Calaphis  ttistniKa  i  Fitch ».  Fig.  \''\.     At  I^insinu'.  Fort  liCe,  Wash- 
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ingtOD,  Webster  and  Springfield,  both  alate  and  apterous  viviparae 
were  taken.  This  is  a  pretty  lemon  yellow  species  with  antennae 
beyond  second  joints  black,  with  first  and  second  sectors  and  the  inner 
margin  of  the  stigma  conspicuously  black,  and  with  10  to  12  circular 
sensoria  on  the  very  long  third  joint  of  the  antenna. 

MyzocaUis  trifoUi  (Monell),  Figs.  14,  15.  What  seems  with  little 
doubt  to  be  this  species  was  taken  in  moderate  numbers  on  the  under 
side  of  leaves  of  red  clover  at  Lansing,  Geneva,  Albany  and  Wash- 
ington,  D.  C.  The  third  and  fourth  joints  of  the  antenna  are  in 
the  ratio  of  about  4  to  3  in  the  specimens  taken,  instead  of  being 
in  the  ratio  of  2  to  1,  as  originally  described.  The  apterous  viviparae 
are  very  tuberculate  and  have  what  rarely  occurs  —  a  row  of  sen- 
soria  on  th«i  third  joint  of  the  antenna. 

MyzocaUis  ulmifolii  (Monell),  Fig.  16.  Taken  at  Chicago,  Lans- 
ing,* Portland,  Mich.,  Detroit,  Rochester,  Geneva,  Albany,  New  York 
City,  Washington  and  Portland,  Ore.  This  is  an  abundant  species 
on  elms  in  Colorado  also,  wherever  the  elm  is  planted.  The  dainty 
white  lines  upon  the  dorsum,  the  decidedly  transverse  sensoria  on 
the  third  joint  of  the  antenna,  and  the  four  long  dorsal  spines  upon 
the  dorsum  of  the  abdomen,  seem  to  be  sufficient  characters  to  sep- 
arate this  from  allied  species. 

MyzocaUis  (?)  caryafolice  (Davis),  Figs.  17,  18.  Taken  on  Carya 
alba  at  Kansas  City,  and  Rochester,  and  sent  to  me  by  Mr.  J.  J.  Davis 
from  hickory  at  Lake  Forest,  Illinois,  6-24r-'09.  Taken  on  both 
upper  and  lower  surfaces  of  the  leaves  of  Carya  alba,  fairly  com- 
mon. Body  short,  very  dark  in  general  color,  almost  black,  but  with 
conspicuous  white  markings,  and  the  entire  under  surface  of  the 
body  powdered  with  white.  There  are  strong  erect  spines  or  tuber- 
cles upon  the  dorsum  of  the  abdomen  and  the  costal  margin  of  the 
wing  has  two  distinct  dusky  spots,  one  at  each  end  of  the  stigma. 
The  antennal  spine  is  distinctly  shorter  than  joint  6. 

MyzocaUis  (?)  sp.,  Fig.  24.  A  small,  pale  yellow  species,  with 
pink  cross-band  on  metathorax  and  with  some  pink  color  upon  pro- 
and  meso-thorax,  with  antenna  longer  than  the  body  and  upon  no 
frontal  tubercles,  with  spur  more  than  twice  the  length  of  sixth  seg- 
ment, with  two  long  stout  erect  spurs  on  dorsum  of  abdomen  and 
with  wing  veins  and  stigma  all  somewhat  dusky.  Rather  common 
upon  the  under  surface  of  leaves  of  Querctis  alba  at  Georgetown, 
D.  C. 

Calaphis  betuUrcolens  (Fitch),  Fig.  19.  Specimens  were  taken  at 
Geneva  on  Betula  aiba-laciniaUa.  The  specimens  agree  well  with 
Fitch's  description  and  with  specimens  that  Mr.  Monell  sent  me  from 
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St.  Louis,  Missouri.  We  have  taken  the  apterous  viviparae  of  what 
seems  to  be  this  species  in  Colorado  at  Fort  Collins  (foothills),  and 
at  Manitou  upon  leaves  of  the  mountain  birch,  Betula  fontinalis. 
See  Fig.  19  for  characters  of  antenna. 

Euceraphis  hetula  (Koch),  Fig.  20.  This  peculiar  species,  with 
all  parts  of  body,  legs  and  antennae  covered  with  a  delicate  waxy 
secretion  resembling  wool,  was  a  common  species  on  the  white  birch. 
Specimens  were  taken  at  Lansing,  Portland,  Detroit,  Geneva  and 
Denver.  The  writer  also  took  two  males  and  oviparous  females  at 
Manitou,  Colorado,  October  20,  1908,  on  the  native  birch,  Betula 
fontinalis, 

Euceraphis  sp..  Fig.  21.  A  somewhat  allied  but  plainly  distinct 
woolly  species  of  this  genus  was  taken  on  Alnu^  oregonia,  at  Port- 
land, Ore.,  August  20,  1909.  The  species  was  conunon  but  sporadic 
in  habit.  The  antenna  is  extremely  long,  being  more  than  twice  the 
length  of  the  long,  slender  body.  We  have  the  same  species  from 
the  foothills  near  Fort  Collins.     See  Fig.  21. 

Drepanaphis  monelli  (Davis),  Figs.  22,  23.  A  species  with  a  stout 
pair  of  dorsal  spines  united  for  a  considerable  distance  in  the  basal 
portion,  and  with  antennal  spur  as  long  as  joints  4,  5  and  6  together. 
On  under  side  of  leaves  of  horse  chestnut,  Msculus  glabra,  at  Wash- 
ington, D.  C,  abundant. 

This  is  the  most  remarkable  filamentous  antenna  that  I  remember 
to  have  seen  in  the  Aphidida. 


Plate  24 — Antennae  of  CaUipterini,  all  alate  except  figures  2  and  15. — 1  and  2 
antennffi  of  alate  and  apterous  viviparsB,  and  3,  cauda  and  anal  plate  of 
Chaitophorus  betula;;  4,  Chromaphis  juglandicola;  5,  Eucallipterus  tilim;  S, 
MonelHa  carycp;  7,  Monellia  tnarginella;  8,  Monelila  maculella;  9,  antenne, 
10,  anal  plate  of  Myzocallis  bella;  11,  Myeocallis  walshii;  12,  Myzocallis  ascle- 
piadis;  13,  Calaphis  castanece;  14,  alate;  15,  apterous  Myzocallis  trifolii;  16, 
Myzocallis  ulmifolii;  17,  antennae,  18,  cornicle.  Myzocallis  nigra;  19,  Cdla- 
phis  b€tul<eoolens ;  20,  Euceraphis  hetulw ;  21,  Euceraphis  sp.;  22,  Drepanaphis 
sp.;  23,  cornicle  of  preceding;  24,  Myzocallis  sp. 

Miss  M.  A.  Palmesi,  Delineator. 
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FURTHER  NOTES  ON  THE  APHIDIDAE  COLLECTED  IN 
THE  VICINITY  OF  STANFORD  UNIVERSITY 

By  W.  M.  Davidson 

In  the  Journal  op  Economic  Entomology  (Vol  11.  No.  4,  August, 
1909),  I  listed  the  Aphidida?  studied  durinfz:  a  year's  observation  in 
this  re^on.  During  the  y(*ar  just  passed  I  have  continued  my  studies 
on  this  family  and  am  now  able  to  increase  considerably  the  number 
of  species  tabulated  in  my  former  report.  Mr.  J.  J.  Davis  (Annals 
of  the  Ent.  Soc.  of  America,  Vol.  I,  4  and  II,  1)  has  lately  reported 
Callipterus  (Pterocallis  )til%(r,  an  European  insect,  from  America, 
thus  corroborating  my  inclusion  of  this  species  in  my  former  paper. 
I  include  a  list  of  Aphidida?  so  far  reported  from  California.  This 
paper  was  prepared  in  the  Entomological  laboratories  at  Stanford 
University. 

Pkylhxera  vastatrix  Planchon.  This  species  was  formerly  abundant 
in  California  but  of  late  years  its  numbers  have  diminished  veiy 
considerably.    On  Vitis, 

Chermes  pinUorticis  Fitch.  This  insect  is  often  verj-  destructive  to 
young  tnM»s,  soriu*! lines  killing  them.     On  Pinus  nwrititna. 

Chtrnus  cowt  ni  (lillettt'.  I  have  taken  this  spe<*it»s  cm  a  young 
DiMiglass  spruee  at  PhIo  Alto.  On  April  l^  of  this  y(»ar  I  noticeti  a 
swarm  of  Lanipyrid  !)eetl«*s  (kindly  deterniintMl  for  me  by  Mr.  \V.  M. 
Mann  as  P(f<hihrus  tftnu  ntosus  Say)  flying  annind  the  aphids  and  at 
times  settling  anioni:  them.  Several  times  during  the  following  we<»k 
I  observed  this  s^ime  prncrdun*.  although  in  the  morning  the  In^etles 
were  always  (|uietly  ftM-diiii:  on  the  lice  whih*  in  tht*  evenings  they 
were  very  aetive  and  did  not  n*main  settled  for  mon»  than  a  few 
moments  at  a  time.  I  eounti»d  one  evening  forty  of  the  I^ampyrids 
at  work.  When  disturbed  th«y  dnip  to  thf  L^round  but  recover  them- 
selves just  before  strikintr  it  nud  t\\'  otT.  I  have  n(»ti(M*tl  a  few  of  the 
fin»-tlies  atta(*kintr  Lm Units  tuviih  niahs  and  Mm  rosiphum  rontf^  but 
never  in  larL'«*  numbers. 

Pi  mphi*jus  hi  tit  Doaiir.  ( )n  th<' roots  (»f  dock  i  Iiumt  x  (Hrcidchtalis) 
and  of  (»th<*r  n^IatiMl  plants. 

pi  mphiffus  pnpuUtransvt  rsus    Hiley.      This    sp«»cies    was    wrongly 

calK'd  /'.  fH>intln auhs  in  my  fonnrr  papvr.     Found  in  large  numbers 

on  PofNilus  frit  hitrarjMi. 

i't  nipliitfus  nnnnu  uli  s]}.  nov.  Alat<'  ffinah*  (mounted  in  balsanO- 
n«'ad.    nit-sii-    and    m(*ta-thora.\    blaek.      Trothorax    olive.      Antenme 
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widely  distant,  dusky,  with  the  basal  half  of  the  joints  paler.  Third 
joint  with  25,  fourth  with  8,  fifth  with  6,  sixth  with  about  3  trans- 
verse sensoria.  Unguis  of  sixth  joint  about  one  seventh  as  long  as 
rest  of  joint.  Eyes  black,  ocular  tubercles  prominent.  Prothorax 
without  lateral  tubercles.  Meso-thorax  with  four  small  pale  spots 
arranged  in  a  transverse  row.  Legs  dusky.  Abdomen  green,  with 
four  rows  of  darker  disk-like  spots  on  the  dorsum.  These  are  appar- 
ently glands  for  the  excretion  of  the  flocculent  material  which  this 
insect  exudes.  Body  broadest  at  the  fourth  segment.  Cornicles 
absent.  Last  abdominal  segment  drawn  out  and  blunted.  Wing 
large;  stigma  short,  green.  Insertions  and  veins  greenish.  Sub-costa 
duskier.  Third  discoidal  absent  at  the  base.  Hind  wings  with  two 
discoidals  arising  a  very  short  distance  apart.  Lower  side  of  thorax 
black.    Beak  pale,  slender,  reaches  second  coxae. 


Fig.  28.  Pemphigus  ranuticuli.  Alate  female;  a>  wing;  5,  tip  of  abdomen; 
c,  head  and  prothorax;  d,  antenna;  e,  antenna  of  wingless  female;  A  an- 
tenna of  young  (original). 


Pupa.  Entirely  green  except  wing-cases,  antennae,  legs,  and  tip  of 
last  abdominal  segment,  which  parts  are  slightly  dusky.  Eyes  black. 
Antennae  as  in  the  winged  form. 

Apterous  viviparous  female.  Green.  Shields  on  head,  antennae, 
legs,  tip  of  abdomen  and  beak  dusky.  Antenna?  barely  one  third  the 
length  of  body.  There  are  four  rows  of  circular  dusky  areas  on  the 
dorsum  of  the  abdomen  as  in  the  alate  insect.  Compound  eyes  very 
small,  lateral,  black.  Taken  in  March  on  the  stalks  of  the  buttercup 
{Ranun<:ulus  californicus)  where  it  congregates  in  great  numbers. 
The  insects  cover  their  whole  body  except  the  head  with  a  bluish 
flocculent  material. 


874  JOURNAL    OF    BCOMOIIIC    BNTOMOLOQT  [Vol.  t 


MEA8UBEMENTB 

Almte 
female 

APtWOM 

TfTlpsne 

Length  body. 

3.1    mm. 

8.2   mm. 

Breadth  body. 

1.25  mm. 

1.85  mm. 

Wing  expanse. 

8.6  mm. 

Antenne  I. 

.12  mm. 

.09  mm. 

II. 

.15  mm. 

.11  mm. 

III. 

.45  mm. 

.80  mm. 

IV. 

.18  mm. 

.07  mm. 

V, 

.21  mm. 

.12  mm. 

VI. 

.22  mm. 

•16  mm. 

Pemphigus  populiconduplif alius  Cowen.  Making  galls  on  the  poplar 
(Populus  triihocarpa)  in  April.  The  stem  mother  is  olive  green,  with 
darker  loufritudiual  stripes.  The  eyi's  are  small  and  black.  The 
terminal  portion  of  the  abdomen  is  rather  bristly.  Cauda  and  corni- 
cles absent.  Beak  just  reaches  second  coxa^.  The  head  is  black,  the 
antenna)  hyaline,  and  the  le^s  dusky.  I  doubt  if  the  specimens  ex- 
amined wert*  full  prrown  so  do  not  give  any  measurements. 

Pemphigus  popuUmomlis  Riley.  Abundant  in  Tulare  County  on 
Populus  fnmonti  during  the  summer  months  at  least. 

Schizofuura  lanigrra  Ilaus.    On  cultivated  apple. 

Schizont  ura  tfun'ri  Fitrh.  Foiuid  in  (M»iisid<Ta!)le  abundanee  on  the 
live-oak  (Q.  agrifoluiK 

Schizont  ura  amt  riama  Kilry,  SfVt*ral  vi'ars  airo.  this  insect  was  so 
abundant  on  tlif  flms  on  tlir  Stanford  rnivcrsity  campus  as  to  almost 
kill  the  tre<\s.     At  tlu*  presi*nt  tiinr  it  is  not  at  all  eonmion. 

Liuhnus  vimimilis  Fonse.  On  Sttlis  sp.  .Mu<*h  parasitized  by  an 
Eph4f!rus. 

Larhnus  nhldis  Fitrli.  This  larirt*  aphis  is  at  \inu*s  extremely  com- 
mon and  at  otiii'r  times  it  appiMirs  to  Im*  almost  totally  e.xtenninated 
by  Syrphitl  larva*.  I  hav**  nevrr  f<»und  any  winirrd  forms  although 
mv  ol»s4'rvatinns  (»ii  cnlonirs  of  tht*  Larhnus  have  exten<led  over 
eighti'cn  months.     On  .l//i*x  cnnrolnr, 

Laihnus  pini-nnliata  l)avi4ls«)n.  On  the  n«'«Mll«'S  and  twigs  of  Pinus 
rdiliaia. 

iMthnus  in  1  ith  ittalis  Davidson.  Abundant  i>n  thi*  smaller  branches 
and  twiirs  of  tlw  spruce  iAhits  gnimli.y  srrrrtinir  a  w«K>lly  material 
which  caiisis  tht*  twipi  to  a.ssuinc  a  bluish  colnr.  AlthouL'h  I  have  had 
colonies  under  observation  for  t\\i>  \ears  I  have  never  seen  the  winged 
form.  The  Sy rphid  tli«-s  Sifrphus  anuntus  ami  N.  opinator  exact  a 
very  larp*  t<»ll  fn»m  this  aphid  and  are  theiiis4*lves  frequently  para- 
sit  ize<l  by  a  Iar^«'  Hrac4initi. 
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Lachnus  almfoluje  Fitch.  On  the  under  side  of  the  leaves  of  Alnus 
rhombifolia. 

Cladobius  saliciti  Harris.  The  eggs  of  this  species  are  deposited  in 
large  quantities  on  the  twigs  of  willow  or  poplar  in  November 
These  hatch  before  the  end  of  January,  the  newly-hatched  larvae 
assembling  in  masses  at  certain  places  to  feed  on  the  twigs.  The 
leaves  of  the  tree  do  not  develop  for  two  weeks  after  the  insect 
hatches.  In  the  fall  this  insect  increases  with  great  rapidity  not- 
withstanding the  heavy  toll  exacted  by  an  Aphidius. 

Cladobim  rufulus  Davidson.    On  Populus  and  Salix. 

CJiaitophortis  vinUnalis  Monell.  I  have  taken  this  species  in  both 
sexes  in  the  fall  and  as  late  as  late  November.  It  feeds  on  various 
species  of  willow. 

Chaitophorus  populifolicB  Fitch.  The  colonies  of.  this  species  have 
the  largest  numbers  of  individuals  just  before  the  leaves  of  their 
food-plant  begin  to  fall.  At  this  time  there  are  two  types  of  apterous 
viviparous  females,  both  green,  but  one  paler  than  the  other.  The 
paler  variety  gives  birth  to  the  small  red  males,  while  the  darker  form 
begets  females  winged  and.  wingless.  The  males  are  winged  and  are 
of  a  claret  color,  quite  a  little  smaller  than  the  aJate  females,  which 
latter  are  green.  Males  begin  to  emerge  fully  winged  from  the 
25th  of  October  on.  At  this  time  males  and  females  were  about  equal 
in  numbers  and  remain  so  until  the  leaves  drop,  when  all  disappear. 

The  alate  male.  Length,  1.85  mm.  Breadth,  .85  mm.  Wing  ex- 
pansion, 5.  mm.  Antennal  joints — III,  .45  mm.;  IV,  .28  mm.;  V, 
.22  mm. ;  VI,  .08  mm. ;  VII,  .4  mm.  Antenna  yellow,  last  three  joints 
red.  Sensoria  on  all  joints  except  I,  II  and.  VII.  Eyes  bright  red. 
Head,  prothorax,  thoracic  lobes  dusky  red.  Pale  part  of  the  pro- 
thorax  flesh-colored.  Legs  yellow,  hind  femora  reddish.  Abdomen 
brick-red,  with  a  darker  transverse  dorsal  bar  on  each  segment  at- 
taining the  margin  on  the  two  caudal  segments.  Cornicles  yellowish- 
red,  expanded  at  the  base,  slightly  longer  than  broad  at  their  bases. 
Tail  small,  globular,  gray.  Caudal  appendage  pale,  drawn  out. 
Wings  large,  third  discoidal  obsolete  at  base.  Insertions  of  wing 
yellowish.     Stigma  gray.    Veins  reddish-brown. 

COMPARATH-E   MFASUBEMENTS   OF  THE  AXATE  MALE  AND  FEMALE 

Male  Female 

Length  body,  1.45  mm.  2.2   mm. 

Breadth  bod^',  .65  mm.  1.06  mm. 

Antenns,  1.30  mm.  1.26  mm. 

Cornicles,  .075  mm.  .08  mm. 

Expanse  wings,  6.2   mm.  6.16  mm. 

Cltaitophorus  nigrm  Oestl.  (?).    I  took  a  small  black  Chaitophorus 
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which  has  certain  affinities  with  this  species  and  may  be  the  same. 
Only  apterous  fonns  were  seen.    On  Salis, 

Chaitophorus  negundinis  Thos.  I  took  this  insect  in  considerable 
abundance  on  the  under  side  of  leaves  of  Acer  negundo  in  April. 
Both  alate  and  apterous  forms  were  present,  but  I  could  not  find  any 
males  so  early  in  the  year.  On  the  day  on  which  I  first  noticed  the 
aphid  there  were  a  few  larjre  yellow  winjjless  forms  which  were  pre- 
sumably stem  mothers  left  over.  Towards  the  end  of  this  month  I  took 
a  number  of  the  pale  leafy  dimorphs. 

Fhyllaphis  fagi  Linn.  One  specimen,  an  aptennis  female,  taken  on 
the  under  side  of  a  copper  beach  at  Palo  Alto  in  April. 

Idiopterus  mphreUpidis  Davis.  On  jrreenhouse  ferns.  Probably 
imported  from  the  tropics  on  ferns.  The  insect  was  collected  here 
some  years  ajro  but  is  not  to  be  found  at  the  present  time. 

Callipterus  casta)iC(F  Buck.     On  chestnut  (Castanea) . 

Calliptcrus  hetulacolcns  Fitch.    On  Betula  sp. 

CaJlipterus  car\j(f  Monell.     On  cultivated  walnut. 

Cidlipterus  arundicolens  Clarke.     On  bamboo  (Arundo), 

CaUiptrrus  ubnifoUi  Monell.    On  Ulmus  americana. 

Calliptrrus  iilur  Linn.  On  TUia  amerwana.  The  stem  mothers  in 
sprinjr  are  very  pale  and  immaculat<». 

CaUipt*  rus  (lunrus  Kalt.  I  am  sceptical  }\s  to  tht*  id<*iitity  of  this 
Callipterus  found  at  Palo  Alto  on  l)oth  the  blue  oak  {Qurrvus 
douglasii)  and  on  the  white  oak  {Qmrrus  lohatn).  It  .seems  ver>'  near 
Kalten!)aeh*s  s|)eeies,  having'  tin*  three  pairs  of  tuben'les  on  the  dorsum 
and  otherwise  rrsenihiinLT  it.  I  cannot  satisfactorily  eompan*  it  to 
any  deseril)e<I  American  species.  Then*  are  s«*veral  Kn^lish  oaks  near 
the  tn*es  infested  iind  on  one  of  these  I  found  a  very  pale  (^alliptfrHS, 
apparently  (\  (fuf  n  us.  Thus  it  is  possible  that  th«*  ins«*ct  came  on 
the  youn^'  oaks  wIumi  they  were  imported.  However,  1  found  this 
same  sp(»<*ies  on  the  })lack  oak  (Q.  vnUftn-nua)  on  the  hills  an>und 
San  «los<*  where  I  found  no  KiiLdish  oaks  nlthouL'h  .si>me  doul>tlt*H8 
exist  I'd  in  the  vallev  t(»wns  below. 

Aphis  albipis  i)vs\\.  Foun<l  in  April  on  th«*  tender  stalks  and  in 
curh  <l  leav»*s  of  the  snowhcrry  (Sifmphoncarpus  racrmoxus).  A 
strikin;;  iiisret  much  preyed  upon  by  Syrphus  Hies. 

Aplns  hrassiiit  Linn.  Common  ev«*rywh«n*  but  cheekeil,  sueoe»- 
fully  at  least  in  Santa  Clara  County,  by  its  parasite  f>i<rntus  cti/i- 
fnrniiiis  Hakcr.     On  cruciferous  plants. 

Afthis  ntniiris  Linn.  Taken  on  the  teniiinal  shiMits  of  ivy.  An 
exti*nsively  parasitized  species. 

Aphis  mtdiragifiis  K(K*h.     On  Mtdirngo  tit  niivulata. 
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Aphis  ceanothd  Clarke.     On  tips  of  twigs  of  Ceanoihus  cuneatus. 

Aphis  lutescem  Monell.  Taken  in  great  quantities  on  milkweed 
{Asdepins  mexicana). 

Aphis  cratcBgifolicB  Fitch.  Found  in  the  fall  in  large  numbers  on 
the  leaves  of  Cratcegus  oxycantha  planted  along  the  sidewalks  in  the 
towns  of  San  Jose  and  Palo  Alto.  I  could  not  find  any  alate  forms 
but  procured  a  large  number  of  the  black,  oval,  shining  ova  whence 
hatched  the  first  spring  brood  of  larvae.  I  kept  the  twigs  in  water 
and  noticed  the  first  larva  emerge  on  the  7th  of  February  just  as  the 
buds  were  swelling.  A  week  later  a  dozen  larv^ae  had  hatched.  The 
young  are  paler  than  the  adults  and  feed  on  the  opening  buds.  Alate 
forms  appeared  in  April. 

Aphis  nerii  Kalt.     This  insect  was  taken  in  Sonoma  County  on 
oleander. 
/^ Aphis  bakeri  Cowen  (t).    A  doubtful  species  on  Senecio  vulgaris. 

ApJiis  mail  Fabr  (?).  A  species  very  similar  to  A,  mali  on  the 
terminal  leaves  of  Laurus  laurustinus,  causing  them  to  curl. 

Hyaloptenis  arundinis  Fabr.  On  the  plum-  in  great  quantities 
in  May. 

Siphocoryne  avence  Fabr.     Sparingly  attacking  wheat  and  oats. 

Siphocoryne  scUkis  Monell.  This  is  not  a  common  insect  but  it 
sometimes  occurs  in  large  numbers  on  single  trees. 

Siphocoryne  xylostei  Schrank.  Taken  in  abundance  on  the  terminal 
leaves  of  the  cultivated  honeysuckle  {Lonicera  sp.)  where  it  curls  the 
foliage  and  renders  the  plant  very  i^sightly.  Syrphid  larvae  prey 
extensively  on  it. 

Siphocoryne  foenicuU  Pass.  Taken  in  November  on  fennel  {Foeni- 
cxdum  vxdgare).    Quite  generally  parasited  by  a  Braconid. 

Siphocoryne  conii  Davidson.  Throughout  the  year  feeding  on 
Conium  maculatum.  It  prefers  the  flowers  and  seeds  to  the  leaves. 
Parasitized  by  an  Aphidius, 

Drephanosiphum  platanoides  Schr.  This  most  interesting  insect 
occurs  in  the  summer  and  fall  upon  the  European  sycamore  {Platanus 
orient aUs),  I  have  not  been  able  to  locate  the  eggs  during  winter, 
notwithstanding  the  fact  that  oviparous  females  were  very  common 
in  November.  The  oviparous  female  is  peculiar  in  having  its  ovi- 
positor protruding  considerably. 

Rhopalosiphum  tulipcR  Thos.    On  leaves  of  tulip  (TiUipa), 

RJiopalosiphum  nymphaecB  Linn.     Common  on  Polygonum  sp. 

Rhopalosiphum  viola  Pergande.     A  beautiful  insect  which  occurs 

on  leaves  of  cultivated  violet,  generally  on  the  under  side. 

Rhopalosiphum  lactucm  Kalt.    At  first  I  thought  this  insect  was 
5  • 
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R.  dianihi  but  closer  examination  showed  it  to  be  JB.  taciuOB,  an 
European  form  lately  reported  from  America,  (Canadian  Entomolo- 
gist, Vol.  XXXIII,  No.  3, 1901.  E.D.Sanderson).  Taken  sparingly 
on  8(^nchus  oleracea. 

Rhopalosiphum  berberidis  Ealt.  I  took  the  oval,  black  eggi  in 
January  on  the  stalks  of  barberry  (Berberis  vulgaris).  At  this  time 
oviparous  females  were  still  producing  eggs.  Eggs  hatched  from 
January  20  on,  producing  almost  entirely  apterous  forms.  By  April 
winged  and  wingless  viviparae  were  abundant  on  the  under  aide  of 
the  leaves. 

Rhopalosiphum  dianthi  Schrank.  This  species  is  abundant  on  sev- 
eral plants  in  Santa  Clara  County.  Among  its  hosts  are  Groondsel 
{Senedo  vulgare)^  Sonchus  oleracea  and  8.  asper,  celestial  pepper^ 
forget-me-not  (Cyanoglossum)^  and  Amsinkia.  I  have  bred  several 
parasites  from  R.  dianthi,  among  these  a  minute  wingless  dipterous 
insect. 


I^hv 


FiK.  29.  Rhnimlnsiphum  arbuti.  Alate  female:  a.  wing;  b,  antenna;  c, 
bend:  e.  cornit-lc;  g,  t-auda:  #/.  (Mrnicle  of  young:  /.  cornicle,  and  h,  cauda 
of  apterous  ftaualc  (oriKinal). 


Rhopalosiphnni  arhud  sp.  nov.  Alate  male.  length  of  body,  1.8 
mm.  Hn^adth  of  bo<ly.  As  nun.  Win^  expanse.  6.1  mm.  (Tomicles, 
.50  nun.  Antruna-  III.  r)2  nun.;  IV.  AO  nun.;  V,  .35  mm.;  VI,  .12 
mm.;  Vll.  l.Of)  nnn.  (Mnna!  color  reddish-yellow,  newly  emerged 
individuals  palt*  \:r*'vu  thron^'hout.  Antenna*  on  small  frontal  tuber* 
eles.  half  as  lon^  again  as  the  body.  du.sky  except  joints  I  and  II  and 
ba.s4'  of  III.  Seventh  joint  niueh  the  longest,  exc«H'ding  third  and 
fourth  t<»L:«'thi'r.  very  tine.  Joints  III  and  IV  with  numerous  smaU 
sensoria.  Ky«  s  ri^.  Head,  prothorax.  thoracic  lobes,  scuteUom  {Mde 
bro\ui.  Tale  part  of  prothorax  and  abdomen  yellowish-brown,  latter 
with  st'Vtral  undefined  dusky  bars  on  the  dorsum  and  with  dusky 
lateral  spots  and  blotehi^s.     Abdomen  broadest  just  anterior  to  the 
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cornicles.  Cornicles  long,  slender,  contracted  at  base  for  half  their 
length,  clavate,  dusky  brown,  five  times  the  metatarsi  in  length, 
extending  half  their  length  beyond  the  tip  of  the  abdomen.  Style 
golden  yellow,  tapering,  about  as  long  as  the  tarsi,  pilose.  Legs  long, 
slender,  very  dusky  except  for  anterior  two-thirds  of  the  femora  and 
the  coxae,  which  are  pale  yellow.  Beak  just  exceeds  third  coxae. 
Wings  hyaline,  large.  Insertions  and  sub-costa  pale  greenish  yellow. 
Stigma  short,  gray.  Veins  dark  brown,  first  two  discoidals  robust, 
third  discoidal  obsolete  at  base.  Stigmatic  vein  curved  regularly. 
Second  branch  of  cubitus  slightly  shorter  than  the  part  between  the 
forks. 

Pupa.  Pale  green.  Antennae  half  again  as  long  as  body,  green 
with  black  tips  to  the  joints.  Eyes  crimson.  Style  conical.  Abdomen 
with  reddish  areas  on  the  sides.    Size  1.3  x  .55  mm. 

Apterous  viviparous  female.  Pale  yellowish-green.  Head  in  the 
mature  insect  with  reddish  tinge,  small.  Antennae  slightly  longer 
than  the  body,  situated  on  evident  tubercles,  pale  except  articulations 
and  last  two  joints,  which  are  dusky.  Seventh  joint  almost  as  long  as 
joints  III,  IV,  and  V  together.  Eyes  bright  red.  Abdomen  very  pale, 
oval.  Cornicles  slightly  dusky,  clavate,  broadest  just  beyond  the 
middle.  Cauda  pale,  short,  conical.  Legs  pale^  concolorous  with  the 
body  and  cauda,  tarsi  and  tibial  apices  dusky.  Beak  with  a  brown 
tip,  reaches  third  coxae.  This  species  is  common  throughout  the  year 
on  the  under  surface  of  the  leaves  of  the  Madrone  (Arbutus  men" 
ziesii).    It  is  quite  extensively  preyed  upon  by  Braconidae. 

Measurements  of  the  apterous  female:  Length  body,  1.55  nun.;  breadth 
body,  .68  mm.;  cornicles,  .45  mm.;  antenn®  III,  .35  nun.;  IV,  .30  mm.;  V,  .30 
mm.;  VI,  .10  mm.;  VII,  .80  mm. 

Alate  female:  Length  of  body,  2.0  mm.;  breadth  of  body,  .9  mm.;  expanse 
of  wings,  6.85  mm.;  cornicles,  .5  mm.;  cauda,  .2  mm.;  antenne  III,  .5  mm.; 
IV,  .45  mm.;  V,  .42  mm.;  VI,  .14  mm.;  VII,  1.05  mm. 

Alate  female.  Pale  green,  with  some  indefinite  dusky  markings  on 
the  abdomen.  Head,  prothorax,  scutellum,  and  thoracic  lobes  brown. 
Eyes  red.  Antennae  brown,  joints  III,  VI,  VII,  and  distal  half  of 
IV  and  V  dark  olive  green,  on  frontal  tubercles.  Joint  III  has  about 
20  small  sensoria,  joint  IV  about  8  smaller  ones.  Cornicles  brown, 
clavate,  broad  at  the  base  then  narrowing  for  half  their  length  and 
expanding  distad,  reaching  their  widest  at  apical  fourth,  then  slightly 
narrowing  to  the  apex.  Cauda  two-fifths  the  length  of  cornicles, 
slightly  upturned,  concolorous  with  the  abdomen  with  the  tip  dusky. 
Legs  long,  light  brown;  tarsi,  distal  half  of  femora,  proximal  half 
of  tibiae  dark  brown.  Wings  large ;  stigma  gray ;  veins  dark  brown, 
thick,  the  first  discoidal  with  a  smol^  border,  also  the  second,  but  the 
border  less  conspicuous.     Beak  pale,  the  tip  black,  reaching  second 

COXIB. 

Myzus  rosarum  Walk.     Taken  sparingly  in  the  fall  on  wild  rose 
(Rosa  calif ornica). 
Myzus  persica  Sulz.    In  the  spring  on  peach. 
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Myzus  vhiccE  Gillette.  On  the  youngest  leaves  of  periwinkle  {Vinca 
major). 

Macrosiphum  tulipa  Monell.    On  petals  and  leaves  of  Tulipa, 

Macrosiphum  rosce  Reaum.  Very  abundant  on  the  young  leaves 
and  buds  of  cultivated  rose.  Both  the  red  and  green  forms  are  com- 
mon.   I  bred  Syrphus  ribesii  from  larvae  feeding  on  this  Aphid. 

Macrosiphum  californicum  Clarke.  Found  occasionally  on  the 
young  twigs  of  willows  {Salix  sp.). 

Macrosiphum  pisi  Kalt.  Taken  on  Vicia  sp.,  cultivated  bean  and 
Vriica  holoserica. 

Macrosiphum  soncheUa  Monell.  On  Sonchus  oleracea.  Not  nearly 
so  common  on  sow-thistle  as  Rhopalosiphum  dianthi.  Both  insects 
are  to  be  found  together  on  the  same  plant. 

Macrosiphum  accrifolii  Thos.  This  beautiful  insect  occurs  on  Acer 
dasycarpum, 

Macrosiphum  citrifolii  Ashm.  Taken  at  Lindsay,  Tulare  County, 
in  the  summer,  where  it  is  well  held  in  check  by  its  insect  enemies, 
especially  by  internal  parasites. 

Macrosiphum  orthocarpi  Davidson.  Found  among  the  flowers  of 
owl-clover  {Orthocarpus  purpurascens)  in  April. 

A  list  of  tpeciet  reported  from  California  which  have  not  been  taken  by  nrie 

Schizoncura  pinicola  Thos.;  on  Pinus  radiata,  Berkeley. 

CaUipierus  coryli  Goetze;  on  hazlenut,  Berkeley. 

Aphis  calenduUcola  Monell ;  on  marigold,  Berkeley. 

Aphis  ijossffpii  (Jlover;  on  sh<'pht*rd\s  purse,  water-melon,  New- 
castle. Watson  vi  lie. 

Aphis  maidis  Fitch:  on  sorjjrhuni  and  eorn,  Herk<»l«'y,  Watsonville. 

Aphis  m(tri  (Marke;  on  niullHTry. 

Aphis  ahtfu (htisis  Clarkt*;  on  L'nM'n>i:ajr<*,  Alainrda  County. 

Aphis  atwihn'a  ()<»stl.;  on  Oiuothira  brrtiana  and  Epilohium^ 
Berk<*lev. 

Aphis  prrsicif-niiff  r  Smith:  on  p«*aeh  and  plum.  Placer  County. 

Aphis  sorhi  Kalt.:  on  apph*.  Placer  County. 

Vhinutdon  sdutphuhiria  Thos.:  on  Svrnphuhiria  sp.     Berkeley. 

Phitrodon  hutnuli  Schrank:  on  hops  and  prune  in  California. 

Chaitftphorus  pojmlii  ohi  Thos. :  on  7*.  trirhoiftrjxi,  Santa  Paula. 

Lavhuus  (alifnrnirus   Kssijr:  on  pines.   Clareinont. 

Pi  mphii/us  rdiluola  K.ssiir:  on  roots  of  Amaranthus  ntroflcxus  and 
Solatium  djiuiflasii.  From  the  description  of  this  species  I  am  in- 
clined to  reirard  it  as  synonymous  witli  Vnuphitjus  bittr  Doane. 

Marrosiphum  jusmini  Clarke:  on  jasmine.  B«»rkeley. 

Mucrnsiphuni  lifr(>pnsi(  i  Clarke:  on  tomat<».  1^«*rkeley. 

Mdi  ittsifthum   vtdn'uiuin   Clarke:  on  valerian,   Berkeley. 

Mm  msipUum  rhumni  Clarke:  on  Hh*imnus  ndifornicus,  I^ander. 

Mat  rnsi}ih\im  ha< rh/iridis  Clarke:  on  lifwcharis  sp..  Berkeley. 

Bibliography  of  Aphididae 

As  Sanhorn  in  his  **KanRas  Aphidida***  ( Cniversity  of  Kansaa 
SiMeiiiM'  Hnlli'tin.  Vol.  HI.  No.  S)  has  so  recently  given  a  ver>'  coin- 
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plete  bibliography  of  the  family,  it  is  unnecessary  to  publish  such  a 
list  here.  The  following  works,  however,  may  be  cited  as  dealing 
particularly  with  western  species: 

A  List  of  California  Aphididae,  W.  T.  Clarke.     Can.  Ent.,  Vol.  35. 

Host-plant  List  of  North  American  Aphidida?.  T.  A.  Willlvms. 
Univ.  Nebraska  Special  Bulletin  No.  1.    July,  1908. 

Orchard  Plant-lice  and  Their  Remedies.  C.  P.  GmLETTE  and  E.  P. 
Taylor.     Exp.  Station  of  the  Colo.  Agr.  Coll.  Bull.  134.     Sept.,  1908. 

A  Few  Orchard  Plant-lice.  C.  P.  Gh^lette  and  E.  P.  Taylor.  Colo. 
Exp.  Station  Bull.  133. 

Chermes  of  Colorado  Conifers.  C.  P.  Ghxette.  Proceedings  of 
the  Academy  of  Natural  Sciences  of  Philadelphia.    Jan.,  1907. 

Biological  Studies  in  Three  Species  of  Aphididae.  J.  J.  Davis.  U. 
S.  Dept.  of  Agr.,  Div.  Ent.,  Technical  series  Bull.  12,  part  8.  Feb., 
1909. 

Two  new  genera  and  species  of  Aphididae.  J.  J.  Davis.  Annals  of 
the  Ent.  Society  of  America,  Vol.  II,  No.  3.    Sept.,  1909. 

Studies  in  Aphididae  I  &  II.  J.  J.  Davis.  Annals  of  the  Ent. 
Society  of  America,  Vol.  I,  No.  4 ;  and  Vol.  II,  No  1.     Dec.,  1908. 

Aphididae  of  Southern  California.  E.  O.  Essig.  Pomona  Journal 
of  Entomology,  Vol.  1,  Nos.  1  &  4. 

Notes  on  Aphididae  collected  around  Stanford  Uinversity.  W.  M. 
Davidson.     Journal  of  Econ.  Ent.,  August,  1909. 


Notes 

Elm  leaf  beetle  {Cfalerucella  luteola  Mull.).  This  species  was  unusually 
abundant  and  destructive  in  the  upper  Hudson  Valley,  being  very  injurious 
from  Poughkeepsfe  north  to  Cohoes,  Stillwater  and  Greenwich.  A  record  of 
serious  injury,  accompanied  by  numerous  specimens,  was  also  received  from 
Mr.  Frank  T.  Clark  of  Ticonderoga,  N.  Y.  This  is  the  northernmost  record 
for  serious  injury  by  this  beetle  in  the  state  of  New  York. 

Snow-white  linden  moth  (Ennomos  subsignarius  Hubn.).  This  insect  has 
continued  its  depredations  of  the  last  two  years  in  the  Catskills,  though  the 
defoliated  area  is  probably  not  so  extensive  as  in  1909.  There  has  been  a 
marked  falling  off  in  the  numbers  of  nooths  observed  at  lights  in  cities  and 
village  along  the  Hudson  River,  if  one  may  accept  as  safe  criteria,  local 
newspaper  notices  supplemented  by  personal  observation. 

E.   P.   FELT 
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The  editors  will  thankfallj  receive  news  items  and  other  matter  likely  to  be  of  In- 
terest to  sobscrlbers.  Papers  will  be  pablished,  no  far  as  possible,  in  the  order  of  r** 
oeptlon.  All  extended  contribations,  at  least,  shoald  be  in  the  hands  of  the  editor  tb« 
first  of  the  month  preoediny  pablioation.  Reprints  may  be  obtained  at  cost.  Con- 
tribators  are  requested  to  supply  electrotypes  for  the  lar^r  Illustrations  so  far  as  poe- 
stble.    The  receipt  of  all  papers  will  be  acknowledged.— Eos. 

The  dissemination  of  information  is  a  most  important  function  of 
the  economic  entomologist,  since  his  efficiency  in  dependent  in  con- 
aiderable  measure  upon  the  general  adoption  of  his  recommendations. 
We  have  in  this  issue  a  discussion  of  exhibition  methods,  with  special 
relation  to  state  and  county  fairs.  There  is  much  of  value  in  the 
paper,  though  methods  of  service  in  Ohio  may  not  be  equally  effective 
in  other  sections  of  the  country.  We  believe  most  heartily  in  attract- 
ing first  and  then  instructing,  if  the  latter  be  possible.  A  well  ar- 
ranged exhibit  collection  should  appeal  to  men  from  various  sides. 
It  is  not  sufficient  to  attract  those  who  recognize  their  need  for  in- 
formation. We  should  stimulate  the  appetite  if  necessary,  though  at- 
tractive feature's  should  not  be  allowiMl  to  dwarf  and  crowd  th<»  more 
instructive  ami  practical  portioas  of  the  exhibit.  Every  exhibit 
collection  has  it.s  strong:  and  its  weak  i)oiiits.  We  believe  this  paper 
should  be  followed  by  others,  discussing  the  problem  from  various  as- 
pects. The  educational  value  of  a  well  planne<l  exhibit  is  certainly 
very  great. 

The  gyspy  moth  has  occupied  a  prominent  place  econ<»mi<*ally  in 
America  for  the  past  twenty  years.  Knorinous  sums  have  been  ex- 
pendeii  in  attempts  to  exterminate  the  ins«»et.  and  now  large  appro- 
priations are  l)eing  u.sed  in  suppn*s.sive  work.  The  experience  of  re- 
cent years  has  shown  that  not  all  t\u*  important  factors  governing  the 
distribution  of  this  in.sivt  were  known.  The  paper  by  Mr.  (\)llins 
esUiblishes  the  po.ssibility  of  small  birds  eating  the  eggs  and  drop- 
ping them  in  a  vial)le  c(»n<lition  in  places  reiii4)te  from  human  habita- 
tion. SevtTal  colonies  have  been  found  under  such  conditions  and 
this  suirgi^tive  paper  is  of  great  value  in  indicating  a  jmssible  method 
of  diNtrihution.  It  may  be  that  there  are  <»ther  hitherto  unrecog- 
nized agencii*s  uhich  play  an  iiiijK>rtant  part  in  the  dissemination  of 
this  p«*st.  It  is  hanlly  ne<*es.sary  to  add  that  the  succt»ssful  e<mtn>l  of 
this  as  wrll  as  all  other  injurious  spn'ies  depends  in  large  measure 
upon  ex.-Kt  bioIu^Meal  information.  Wo  cannot  know  too  much  alxiut 
an  ins<i't  iM«st. 
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Obituary 

DR.  CYRUS  THOMAS 

Dr.  Cyrus  Thomas^  state  entomologist  of  Illinois  from  1875  to  1882, 
died  at  Washington,  D.  C,  June  27,  1910,  at  the  age  of  eighty-five 
years.  His  career  was  of  a  kind  unusual  even  for  its  time,  and  now 
no  longer  possible.  Beginning  active  life  as  a  practising  lawyer  in 
southern  Illinois,  he  became  in  succession  a  Lutheran  clergyman,  an 
assistant  on  the  geological  survey  of  the  territories, -a  normal  school 
science  teacher,  a  state  entomologist,  and  an  ethnologist  in  the  Ameri- 
can Bureau  of  Ethnology  at  Washington,  serv'ing  in  this  latter  ca- 
pacity for  the  last  twenty-eight  years  of  his  long  life. 

He  was  born  in  Kingsport,  in  eastern  Tennessee,  July  27,  1825. 
After  studying  law  in  Tennessee,  he  removed  to  Jackson  County,  Il- 
linois, in  1849,  was  admitted  to  the  bar  in  1851,  and  practised  at 
Murphysboro  until  1864.  He  then  entered  the  ministry  of  the  Evan- 
gelical Lutheran  Church,  and  preached  until  1869,  when  he  was  ap- 
pointed entomologist  and  botanist  to  the  Geological  Survey  of  the 
Territories,  under  Doctor  Hayden,  serving  in  that  capacity  until  1873. 
From  1874  to  1876  he  was  teacher  of  natural  sciences  in  the  Southern 
Illinois  State  Normal  School,  then  recently  opened.  He  was  ap- 
pointed to  the  oflRce  of  state  entomologist  April  13,  1875,  and  resigned 
early  in  1882,  to  take  effect  June  30  of  that  year.  For  five  years  of 
this  period  he  was  also  a  member  of  the  United  States  Entomological 
Commission. 

He  began  to  publish  entomological  papers,  mostly  in  the  Prairie 
Farmer  of  Chicago,  as  early  as  1859,  when  he  was  still  in  active  prac- 
tice as  a  lawyer,  and  in  the  following  year  he  engaged  with  B.  D. 
Walsh  in  a  spirited  controversy,  running  through  several  numbers  of 
that  journal,  concerning  the  life  history  of  the  army-worm.  In  the 
fifth  volume  of  the  Transactions  of  the  State  Agricultural  Society, 
printed  in  1864,  are  three  prize  essays  on  entomology  by  Walsh, 
LeBaron  and  Thomas,  who  afterwards  became  respectively  the  first, 
second  and  third  state  entomologists  of  Illinois.  Doctor  Thomas  be- 
came one  of  the  leading  specialists  on  the  Acrididce  of  the  United 
States,  publishing  a  monograph  of  that  family  in  the  report  of  the 
Geological  Survey  of  the  Territories  in  1873.  Later  he  gave  special 
attention  to  the  AphidicUe,  and  his  third  report  as  state  entomologist 
is  one  of  the  most  important  descriptive  publications  on  that  family 
which  has  ever  yet  appeared. 

In  his  economic  work  in  Illinois  he  was  severely  handicapped  by 
the  penurious  policy  of  the  state  with  respect  to  the  entomologist's 
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oflSce.  In  (dl  his  seven  years'  service  he  received  nothing  from  the 
state  treasury  except  his  salary,  and  had  no  facilities  for  his  work  ex- 
cept those  which  he  provided  for  himself  and  at  his  own  expense.  His 
oflScial  reports  are  consequently  largely  given  to  systematic  articles, 
to  r&umes  of  pertinent  matter  already  published,  and  to  special  ar- 
ticles based  on  his  personal  observations  and  those  of  his  assistants. 
Plrecise  experimental  work,  or  systematic  field  operations  of  any  sort, 
were  beyond  his  reach.  His  principal  assistants,  Prof.  O.  H.  Freneh, 
Mr.  D.  W.  Coquillett,  and  Miss  Emily  A.  Smith,  were  engaged  to  en- 
able him  to  share  in  the  work  of  the  United  States  Entomological 
Commission,  appointed  in  consequence  of  destructive  outbreaks  of 
the  western  locust. 

Among  the  varied  interests  to  which  the  versatile  and  active  mind  of 
Doctor  Thomas  was  devoted  in  turn  the  study  of  ethnology  came  to 
dominate,  and  finally  led  him  to  abandon  entomology  and  to  recom- 
mence his  scientific  work  in  a  new  field  at  an  age  when  many  a  man 
would  have  been  thinking  of  bringing  his  career  to  a  conclusion. 

Doctor  Thomas  was  twice  married,  his  first  wife  being  Dorothy 
Adeline  Logan,  a  sister  of  Qen.  John  A.  Logan,  and  his  second,  Viola 
L.  Davis  of  Youngstown,  Pa.  Mrs.  Thomas  and  three  daughters  sur- 
vive him.  S.  A.  P. 

JAMES   ALEXANDER   AVEST 

Mr.  James  Alexander  Wt^st.  an  aKNistant  to  the  state  entomologist  of 
Illinois,  died  of  tubereulosis  April  17,  VMi),  at  Ottawa.  Illinois,  in  the 
thirty-fourth  year  of  his  a>?e.  Mr.  West  was  eflu(*ate<I  at  the  Illinois 
Wesloyan  University,  n.NM»iving  his  baehelor*8  degree  there  in  1889 
and  his  master's  decree  in  1904.  After  a  theoh>gieal  course  in  the 
Nortliwestern  and  I^)ston  universiti«»s  he  preache<l  for  two  years,  and 
tlien  retiirn<>d  to  s<*ientifie  work  in  the  state  entomologist *s  office  and 
in  the  Tniversity  of  Illinois,  serving  as  entomological  assistant  and 
chief  horticultural  insjxK'tor.  and  taking  at  the  Mime  time  a  graduate 
course  in  entomology,  for  wliieh  he  would  have  receivinl  his  doctor  m  de- 
gree at  the  coinniencement  of  VMO  except  for  the  failure  of  his  health 
l&st  Septcml>or.  Mr.  \V<*st  was  a  painstaking,  thonnigh  and  accurate 
student  of  entomology,  and  a  faitliful,  loyal  and  unselfish  gentleman. 
He  was  a  clear  writer,  and  an  unusually  ac4*eptaMe  speaker  to  general 
audiences.  II«'  made  friends  f^nsily.  was  highly  re^arde<l  by  his  cnto- 
moloirical  a.«<so<Mates.  an«I  was  rapidly  YNH*onun^  widely  and  favorably 
known  thnMi^Oiout  his  state.  Althou^^h  at  the  very  Y>eginning  of  hia 
scientific  canvr  he  ha<I  already  won  sufficii'Ut  r«N*ognition  and  appreci- 
ation to  hrincT  him  last  year  an  appointment  as  head  of  the  department 
of  entomol(»gy  in  an  imi>ortaut  state  university  and  agricultural  ex- 
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periment  station,  an  appointment  which  he  declined  in  order  to  com- 
plete his  graduate  course.  He  left  several  papers  on  economic  sub- 
jects in  form  for  publication,  including  one  on  the  food  of  the  com- 
mon mole,  now  in  press  as  a  bulletin  of  the  Illinois  State  Laboratory 
of  Natural  History.  S.  A.  F. 


Reviews 

Chermcs  of  Maine  Conifers,  by  Edith  M.  Patch,  Me.  Agric.  Exp. 
Sta.  Bui.  173,  p.  277-308 ;  Pig.  108-146,  on  14  plates.    March,  1910. 

The  present  paper  in  an  account  more  or  less  popular  in  its  nature  of  all  the 
species  of  Chermcs  whicli  have  been  studied  by  the  author  as  attacking  con- 
iferous trees  in  Maine.  The  paper  treats  of  seven  species,  six  of  which  form 
galls  on  spruce  trees,  three  being  previously  described  elsewhere  as  new  by 
Miss  Patch.  One  of  these,  C.  pinifoli<B  Fitch,  also  occurs  on  white  pine,  as 
does  the  seventh  species,  C,  pinicorticia  Fitch.  These  two  species  have  been 
confused  under  the  name  of  C.  pinicorticis  by  writers  for  the  past  forty  years. 
C.  pinifoli<B  was  described  by  Fitch  more  than  fifty  years  ago,  but  several  of 
the  later  writers  have  regarded  it  as  a  synonym  of  C.  pinicorticis.  Recent 
studies  by  Miss  Patch  show  them  to  be  distinct,  and  C.  pinifoliw  Fitch  has 
therefore  been  reinstated  by  Miss  Patch.  Chermcs  (Adelges)  cLbieticolena 
Thomas  has  for  several  years  been  regarded  as  a  s}monym  of  C.  abietis  Linn., 
and  it  interests  us  to  learn  that  it  is  identical  with  C.  pinifoliw  Fitch,  and  that 
this  species  attacks  both  pine  and  spruce. 

The  reason  for  crediting  the  species  abietis  to  Cholodkovsky  instead  of 
Linnaeus  does  not  appear  to  be  explained  in  the  paper. 

It  is  a  source  of  convenience  to  working  entomologists  to  have  several 
species  thus  treated  in  a  single  paper,  especially  when  the  literature  was 
widely  scattered  and  inaccessible,  as  has  been  the  case  with  the  genus  Cher- 
mcs. Miss  Patch  has  apparently  done  some  careful  work,  and  should  be  con- 
gratulated on  the  results  of  her  studies  and  observations.  It  now  remains 
for  some  one  to  make  a  more  careful  and  extended  investigation  of  remedies, 
and  this  is  important  l)ecause  at  least  two  species,  C.  abietis  and  C.  pini- 
corticis,  are  serious  pests  of  cultivated  Norway  spruce  and  white  pine  trees. 

It  will  also  be  interesting  to  know  how  many  of  the  species  catalogued 
from  Maine  are  found  in  other  states. 

The  drawings  and  photographs  reproduced  in  the  plates  are  excellent,  and 
of  great  help  in  showing  the  characteristic  appearance  of  the  different  species 
of  Chermes  and  their  galls.  W.  E.  B. 

Gypsy  and  Brown-Tail  Moth  Suppression,  by  P.  W.  Rane,  State 
Forester.  St.  Forester  of  Mass.  6th  Ann.  Kept.,  Prt.  2,  1909,  p.  65- 
109. 

The  author  states  that  the  larger  part  of  the  known  infested  area  is  in  most 
cases  in  a  better  condition  than  at  the  close  of  the  preceding  year.  The 
sprnying  operations  have  been  on  a  larger  scale  than  ever,  high  pressures. 
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long  nozzles  and  a  solid  stream  being  marked  features.  The  state  forester 
calls  attention  to  the  advisability  of  experimental  work  for  the  purpose  of 
increasing  the  efficiency  of  spraying  operations.  A  certain  amount  of  money • 
at  least,  might  well  be  expended  for  this  purpose.  An  appropriation  for 
work  against  the  elm  leaf  beetle  in  conjunction  with  spraying  for  the  gypty 
moth  is  recommended.  The  financial  statement  shows  that  nearly  $300,000 
were  expended  by  the  state  for  control  work.  It  is  stated  that  extended 
spraying  for  a  series  of  years  has  not  resulted  in  any  injuries  to  Tegetm- 
tion  by  the  poison.  The  fungous  diseases  of  both  the  gyi>sy  and  brown-tail 
moths  have  continued  to  receive  attention.  The  work  with  parasites  as 
outlined  by  I>octor  Howard  and  Mr.  Flske  shows  that  gratifying  progress 
has  been  made.  Every  economic  entomologist  will  watch  this  important 
phase  of  the  work  with  the  greatest  interest. 

Parasites  of  the  Gypsy  and  Brown-Tail  Moths  Introduced  into 
Massachusetts,  by  W.  F.  Fiske,  Agent  and  Expert,  Bureau  of  Ento- 
mology, U.  S.  Department  of  Agriculture,  pp.  1-56,  1910. 

This  is  a  well  written,  comprehensive  popular  bulletin,  giving  an  excel- 
lent summary  of  the  work  with  parasites.  The  author  discusses  the  nature 
of  insect  parasitism,  the  natural  control  of  the  gypsy  moth,  parasite  introduc- 
tion in  theory  and  practice,  the  sequence  of  parasites  and  the  parasites  of 
the  gypsy  moth  In  both  Japan  and  America.  There  are  summarized  accounts 
of  some  of  the  more  Important  introduced  species,  giving  valuable  biological 
data  In  regard  to  each.  The  author  rightfully  emphasizes  the  value  of  obtain- 
ing; nil  adequat(>  seqiien(*<^  of  parnsitt^ft  so  ns  to  provide  enemies  of  thefte 
two  species  in  their  various  stages.  Admirable  tables  are  given  nhowing  the 
sequence  of  the  various  8i>e<*ieti.  There  is  an  excellent  discussion  of  the 
Diultiplication  and  distribution  of  parasites.  The  practicnl  man  Ib  naturally 
much  intereste<l  In  knowing  when  these  parasite.^  will  IxM-onie  of  Herviot*. 
Witl)  all  th(>  factors  in  mind,  the  author  has  given  us  in  this  publirati(»n  a 
summarized  statement  as  to  the  prolmble  dates  when  various  forniti  will 
become  effective.  Tliis  table  shows  that  this  may  be  expecte<l  of  two  of  the 
Introduced  sptvles  in  1911.  four  in  1912.  one  the  following  year,  another  the 
next  and  three  in  19H>.  This  investigation  with  parasites  Is  one  of  the  most 
important  plins4»s  of  th»»  ^oTsy  moth  worii  and  should  be  8upi>orted  most  IIIh 
erally,  8ln«*e  we  must  ultimately  depend  in  larK»'  nn*asure  ui)on  some  form  of 
natural  control. 

Spraying  for  the  Codling  Moth,  Eastern  and  Western  Methods 
Compared  (A  pi-cliiniiiary  report)  hy  W.  K.  Him.sky,  W.  Va.  Ajjric. 
Expt.  Sta.  Hul.  127:  127-140. 

This  brief  liulItMin.  printed  on  i;ood  paiMT  and  excellently  illustrated,  gives 
s<»mc  Very  c<»nvln<inK  data  as  tu  tiie  effl<a<  y  of  sprnylnK  for  the  <t>dllng  moth. 
There  i<  a  coniparison  lK.'twe<'n  tlie  we«*iern  method  of  spraylnK  with  one  appll« 
cation  «»f  a  roar*»e  spray  and  hi>;h  pre«»s\ir»'.  and  the  eastern  method  of  four 
lreatnieiit«*  i;lvinK  a  mist  spray  at  medium  pn»s>»ure.  The  jiercentiiges  are 
prarflrnlly  parallel.  We  rejcret.  in  view  of  our  n»sults  obtained  last  year. 
that  tlie  author  was  unable  ti>  make  a  <i»mparlHon  l>etween  one  and  more  sppli* 
cations  of  a  mUt  spray  at  mtnlium  prenHure.  since  our  work  showed  very  lit- 
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tie  gain  with  three  applications  over  that  obtained  with  one  thorough  treat- 
ment. This  was  true  also  in  the  case  of  the  coarse  spray  at  a  high  pressure. 
The  average  efficiency  of  one  application,  be  it  coarse  or  fine,  at  high  or  low 
pressure,  should  be  carefully  determined  for  the  eastern  United  States,  since 
it  is  a  matter  of  great  practical  importance  to  our  fruit  growers,  especially 
if  there  is  liability  of  injury  when  large  amounts  of  arsenic  are  applied  to 
orchard  trees. 

The  Apple  Leaf  Hopper,  Empoasca  mali  LeB.,  by  B.  L.  Webster, 
Iowa  Agric.  Expt.  Sta.  Bui.  Ill :  1-32. 

This  is  an  extended,  well  illustrated  account.  The  author  states  that  the 
most  serious  injury  occurs  on  young  apple  trees  in  the  nursery  row.  The 
characteristic  work  of  this-  insect  is  descril)ed,  followed  by  a  detailed  discus- 
sion of  control  measures,  the  author  favoring  spraying  and  dipping.  The 
more  technical  matter,  such  as  the  synonomy,  a  detailed  account  of  the  life 
history,  follows  and  is  made  more  complete  by  an  extended  bibliography. 
The  arrangement  of  this  bulletin  should  appeal  to  the  practical  fruit  grower 
and  be  of  equal  service  to  the  economic  entomologist. 


Current  Notes 

Conducted  by  the  A«M>ciate  Editor 

The  following  appointments  to  the  Division  of  Entomology  of  the  De- 
partment of  Agriculture  of  Canada  have  been  made: 

Mr.  R.  C.  Treherne,  who  has  been  temporarily  engaged  on  the  staff  of  the 
Division  of  Entomology  as  inspector  of  imported  nursery  stock  for  the  brown- 
tail  moth  and  who  worked  for  some  time  with  Mr.  Wilmon  Newell  at  Baton 
Rouge,  La.,  and  also  Mr.  G.  E.  Sanders,  formerly  assistant  in  entomology 
with  Prof.  S.  A.  Forbes,  Urbana,  111.,  have  been  appointed  for  field  and  in- 
spection work.  Ck)mmunicatIons  should  be  addressed  to  them  at  the  Division 
of  Entomology,  Central  Experimental  Farm,  Ottawa,  Canada. 

Dr.  C.  Gordon  Hewitt,  dominion  entomologist  of  Canada,  Ottawa,  made  a 
trip  to  the  States  during  June  and  visited  the  entomological  departments  of 
the  agricuHural  experiment  stations  at  Geneva,  N.  T.,  Cornell  University, 
Ithaca.  N.  T.,  New  Haven,  Conn.,  Kingston,  R.  I.,  Durham,  N.  H.,  Orono,  Me., 
the  state  entomologists  at  Albany,  N.  Y.,  and  Augusta,  Me.,  and  the  entomo- 
logical department  of  Bussey  Institution,  Harvard  University,  Forest  Hills, 
Mass.  He  also  inquired  into  the  work  of  suppressing  the  gypsy  and  brown- 
tail  moths  in  Connecticut,  Rhode  Island,  Massachusetts,  New  Hampshire  and 
Maine  and  spent  a  week  in  Boston  insj;>ecting  the  parasitic  and  field  work  that 
is  being  carried  on  by  the  United  States  Bureau  of  Entomology  and  the  state 
of  Massachusetts. 

According  to  Science,  Mr.  Robert  Newstead,  lecturer  in  economic  ento- 
mology and  parasitology  at  the  Liverpool  School  of  Tropical  Medicine,  has 
gone  to  Malta  to  investigate  the  menace  to  health  by  the  sandfly. 
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Mr.  J.  C.  Bridwell,  instructor  in  zoOlogy  and  entomology  at  the  Oregon  Agri- 
cultural  College,  has  resigned  to  accept  a  similar  position  In  the  Univeralty 
of  California. 

Dr.  Leonard  Haseman  of  Cornell  University  has  been  appointed  instmctor 
in  entomolo)sy  at  the  University  of  Missouri. 

The  fountain  erected  in  memory  of  Dr.  James  Fletcher,  late  dominloD 
entomologist  of  Canada,  was  unveiled  at  the  Experimental  Farm,  Ottmwa, 
July  19.  at  4.30  p.  m.  Invitations  were  extended  to  Hultscribers  to  the  fund 
by  the  Fletcher  Memorial  Committee  of  the  Ottawa  Field  Naturalists'  Club, 
and  short  addresseH  were  delivered  by  the  Hon.  Sidney  A.  Fisher,  mlnliiter 
of  agriculture;  Dr.  C.  J.  S.  Bethune.  professor  of  entomology  of  the  Ontario  Ag- 
ricultural College;  Dr.  William  Saunders,  director  of  the  Dominion  Experi- 
mental Farms,  and  other  assiK'iates  of  the  late  Doctor  Fletcher.  An  appre- 
ciative letter  was  also  read  from  Dr.  L.  O.  Howartl.  chief  of  the  Bureau  of 
Entomology,  Washington.  D.  C. 

The  new  $40,000  building  of  the  Florida  Agricultural  Experiment  Station 
is  nearing  oompletion  and  will  l>e  o<'cupied  sometime  during;  the  latter  part 
of  the  summer.  It  will  provide  quarters  for  all  departments  of  the  station. 
The  entomological  department  will  be  located  on  the  thinl  floor  and  will 
occupy  three  rooms  and  a  store  n>om.  The  general  lalioratory  is  20  z  23 
feet,  with  spe(*ial  lal»oratory  and  office  adjoining,  each  12x15  feet  in  sixe; 
store  room  is  IVj  x  12  feet. 

The  new  wlenc*'  buil<lin^  of  the  University  of  Florida  is  olso  nearly  fin- 
ished, and  will  be  <M(uj)i<Hi  lK»fore  the  summer  ends.  Both  buildings  will  be 
dedicated  some  time  m»xt  fall. 

Henry  Clay  Weeks  «»f  Bayside.  L.  I.,  a  civil  enKin<*er  who  has  had  charge 
of  a  numlK*r  of  elabitrate  drainage  proJtH^ts  for  mosquito  extennination.  dit*d 
re^-enlly  at   the  a^e  of  fifty-six  years. 

Prof.  K.  1).  Sanders* Ml  hi\^  resiirned  as  entomolOL'ist  of  the  New  Hampshire 
Ar^ricultural  Kx{>«Tim<'iit  Station  and  a<'e<'|)t»Ml  a  iMtsitinn  as  dean  <»f  the 
Colbj^e  of  AKriiMilturr  in  the  I'niversity  of  West  VIrKinia.  This  rhange 
means  a  loss  to  New  Kn^land.  a  lotallty  Hi>rely  In  need  of  the  l>e«t  efX>noQii4« 
entomology  ran  nffrr.  I*rof«*>snr  Sanderxm  takes  up  hl*»  new  duties  at  Mor- 
gantown  S«'pit'mlnT  1.  We  tak*-  thi*'  opportunity  of  extending;  to  him  our  l>ost 
wishes  In  his  n<*w  fi«dd  ''f  t*ffort. 


Mailed.  AUKM.-<t   13.  llMo. 
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THE  NATURAL  CONTROL  OF  HETEROCAMPA 

GUTTIVITTA^ 

By  W.  F.  FiSKE  and  A.  F.  Buroess,  Melrose  Highlands^  Mass. 

In  the  April  issue  of  the  Journal,  page  16,  appeared  an  article  by 
Mr.  Burgess  concerning  the  abundance  of  Ccdosoma  frigidum  in  New 
Hampshire  during  the  previous  summer.  Data  were  given  showing 
that  in  areas  where  the  beetle  larvse  had  finished  feeding  78  per  cent, 
of  the  pupae  of  Heterocampa  guUiviita  had  been  destroyed,  and  where 
the  larvae  were  about  one-half  grown  54  per  cent,  of  the  pupae  of  this 
moth  had  been  killed  at  the  time  of  the  last  examination,  August  21-25, 
1909.  In  view  of  these  facts  it  seemed  desirable  to  continue  the 
observations  this  summer,  in  order  to  determine  whether  the  work  of 
this  beneficial  beetle,  or  of  any  parasitic  insects,  might  be  bringing 
about  the  natural  control  of  Heterocampa.  Accordingly,it  was  planned 
to  make  several  trips  to  the  region  visited  last  year  in  the  vicinity  of 
North  Conway.  Mr.  Harry  S.  Smith  spent  from  July  10  to  July  13 
in  this  section  making  observations  and  collections  on  Mount  Kear« 
sarge,  White  Horse  Cliff  and  various  other  ranges  in  the  vicinity. 
Localities  were  visited  where  the  trees  had  been  very  slightly  to 
completely  denuded  by  the  caterpillars  during  the  previous  year,  but 
Mr.  Smith  was  able  to  find  only  an  occasional  larva  of  Heterocampa 
and  very  few  specimens  of  Cahsoma  frigidum. 

An  examination  of  the  earth  showed  that  a  very  large  percentage 
of  the  Heterocampa  pupae  had  been  eaten  by  Calosoma^  and  that  only 
a  few  moths  had  emerged  in  a  normal  manner.  In  spite  of  this,  how- 
ever, numerous  eggs  of  the  moth  were  found  deposited  singly  on  the 
leaves  of  beech  and  other  trees.    Mr.  Smith  noticed  that  most  of  these 
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injury  from  the  serious  defoliation  sustained  the  previous  year. 
Examinations  of  the  fallen  leaves  were  made  in  order  to  determine  the 
percentage  of  Heterocampa  larvae  that  had  been  destroyed  the  previous 
season,  as  well  as  to  find  out  the  average  number  of  moths  that  emerged 
sucessfully.  Mr.  Collins  continued  the  work  and  visited  several 
localities  near  North  Conway,  Intervale,  and  Tamworth  where  the 
caterpillars  had  been  abundant  during  the  previous  year,  making 
counts  of  the  pupse  found  in  badly  infested  areas  and  in  sections 
nearby.  The  following  table  gives  the  summary  of  the  counts  made 
by  him  in  the  different  localities  and  shows  the  number  of  pupse 
destroyed  by  different  natural  enemies,  as  well  as  the  number  of  moths 
which  emerged  in  a  normal  manner.  Twenty-seven  out  of  28  eggs 
examined  by  Mr.  Collins  were  found  to  have  been  destroyed  by 
Telenomv^. 

WORK  OF  HETEROCAMPA  ENEMIES. 


Area« 

Square 

examined. 

feet. 

13 

28 

10 

19 

6 

13 

16 

26 

8 

16 

11 

10 

63 

120 

Locality. 


White  Hone  Cliff 
Mount  Kearearge 
Mount  Hurricane 
Mount  Surpriae 
Tamworth.  N.  H. 
Tamworth,  N.  H. 


Pupae  Destroyed 

Pupae 

byCaloeoma 

bypanwitee 

dead. 

62 

•  •  • 

•  •  « 

35 

2 

19 

•  •  • 

•  •  • 

106 

•  •  • 

2 

15 

•  •  • 

2 

75 

•  ■  • 

7 

312 

2 

11 

Moths 
emerged. 

2 
6 
5 
17 
1 
3 

34 


By  computing  the  totals  in  this  table  it  will  be  found  that  87  per 
cent,  of  the  Heterocampa  pupse  in  the  region  were  destroyed  by  the 
larvse  of  frigidum  during  August,  1909,  which  is  slightly  higher  than 
the  figures  secured  last  summer,  and  3.66  per  cent,  died  from  the 
attack  of  parasites  or  from  other  causes.  The  small  percentage  of 
moths — 9.33 — which  emerged  during  the  spring  would  undoubtedly 
have  caused  some  injury  to  the  foliage  had  it  not  been  for  the  interven- 
tion of  the  tiny  egg  parasite  already  mentioned,  although  it  is  fair  to 
assume  that  the  caterpillars  would  have  been  seriously  decimated  by 
the  swarm  of  frigidum  beetles  which  must  have  developed  from  the 
large  number  of  larvse  of  the  previous  year.  If  we  assume  that  the 
sexes  of  the  moths  were  evenly  divided,  it  is  apparent  that  on  the 
average  only  one  female  was  developed  from  21  pupae  of  the  previous 
year.  This  enormous  reduction  which  was  caused  by  the  work  of 
Caloaoma  is,  of  course,  of  great  importance,  still  it  must  be  remembered 
that  each  Heterocampa  female  is  capable  of  depositing  500  or  more 
eggs  according  to  observations  made  by  Miss  Patch  on  this  insect  in 
Maine.  It,  therefore,  is  clear  that  the  primary  factor  in  bringing 
Heterocampa  under  natural  control,  aside  from  the  work  of  Caloaoma 
frigidum  was  due  to  the  little  egg  parasite. 
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The  observations  made  failed  to  show  that  Tachinid  parasites  played 
any  important  part  in  checking  Heterocampa.  A  single  caterpillmr 
was  found  in  1909  which  contained  a  large  number  of  small  maggots 
of  an  unknown  species.  This  is  the  only  instance  where  Tachinid 
parasitism  was  noted.  Owing  to  the  careful  examination  of  a  con- 
siderable area  of  leaves  and  soil  it  is  inconceivable  that  the  puparia  of 
parasitic  flies  could  have  been  overlooked  if  they  had  occurred  in  any 
great  abundance. 

Hymenopterous  parasites  on  the  immature  caterpillars  appeared  to 
be  lacking,  or  nearly  so.  None  were  found  directly  associated  with 
Heterocampa^  but  cocoons  of  Limnerium  similar  to,  and  perhaps  the 
same  as  the  species  which  has  been  determined  as  Limnerium  disia^ 
campce  Ashmead,  were  found  in  small  numbers  on  abundantly 
infested  trees  in  1909.  Pimpla  pedalis  and  Ichneumon  sp.  were  suf- 
ficiently abundant  as  parasites  on  pupse  in  1909  to  cause  considerable 
mortality,  but  since  the  pupae  were  particularly  liable  to  destruction 
by  the  larvae  of  Calosoma,  the  parasites  in  turn  suffered  to  a  great 
extent  and  their  utility  was  materially  reduced. 

The  same  scarcity  of  Heterocampa  which  obtained  in  New 
Hampshire  this  summer  was  also  noted  in  Maine.  During  1909  this 
ins(»('t  was  abundant  to  a  greater  or  less  extent  throughout  south- 
western Miiinc.  Practically  all  of  the  towns  west  of  Boothhay, 
Augusta,  Wiiislow,  (Miiiton,  Skowhc^gan  and  south  of  Madison,  Stark, 
Farniinjj:t()n,  and  Bethel  were  iiifest<»d  to  a  greater  or  less  extent  ami 
in  many  sections  larpe  areas  were  completely  defoliated. 

On  August  13  Mr.  Hur>?ess  visited  a  numlxT  of  towns  in  the  south- 
western part  of  the  state,  hut  not  a  singl(»  larva  of  Heterocampa  wai« 
seen  and  although  diligent  in(|iiiry  was  ma(l<'  of  many  jM^rsons  who 
travel  to  a  p;reater  or  less  extent  over  the  territory  which  was  infestinl 
the  previoii><  year,  not  a  sin^jle  instance  could  he  found  to  indicate  that 
HiUritcmnpn  was  at  all  ahundant  or  that  any  trees  had  lH»en  stripptnl 
l)y  it  this  summer.  In  (•oini)any  with  ('apt.  I'].  K.  Philhrook  and  Mr. 
K.  M.  S.nlliT  a  visit  was  made  to  Mo\mt  Aj^amenticus,  and  during 
this  trip  a  region  was  pass<Ml  through  which  liad  been  <lefoliato<l  by 
Hftcronifhpd  in  the  siimnuT  of  1*M)9.  Th«'  trees  showed  no  evidence 
of  frr<lin^:  hy  this  speri»'>.  ahlioujjii  some  of  the  oaks  had  l)een  eaten 
\i\  nthtr  ratrrpiliar^.  Mr.  .\.  M.  (1.  Soiili-.  om*  of  the  gj'psy  moth 
in^-piTtor^  nf  the  Maine  I  )i'|>artment  of  .Vj^riculture.  stated  that  he 
had  •-••♦•n  a  frw  Uttt mnitnfm  larva*  in  the  region  near  Mount  Agamen* 
tiru^  thi^  -^iimmiT.  hut  not  in  -^uiiicirnt  numhtTs  to  do  any  damage  or 
can>«'  d«  foliation.  He  re|)ort«d  <'fihf>nnni  frujuluni  jls  abundant  last 
y«-ar  and  a**  nreurrinj:  in  lar^i^r  mimhrrs  thi-  >ummer. 

A  (|Ui'*>tioii  which  naturally  arise>  i>  what  has  )>ecome  of  the  large 
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numbers  of  beetles  which  were  developed  from  the  unusual  abundance 
of  larvse  in  1909.  It  is  probable  that  in  New  Hampshire  these  beetles 
migrated  to  localities  where  other  food  was  available  and  undoubtedly 
many  of  the  native  caterpiUars  which  occur  every  year  in  greater  or 
less  numbers  were  destroyed  by  them.  The  investigations  at  the 
gypsy  moth  parasite  laboratory  have  shown  that  beetles  of  this  genus 
are  able  to  survive  for  a  long  time  without  food  and  that  in  case  the 
food  supply  is  scanty  only  a  small  number  of  eggs  are  laid.  This 
probably  indicates  what  has  happened  in  the  Heterocampa  regions  in 
New  Hampshire,  so  that  on  account  of  the  relative  scarcity  of  the 
food  supply  it  is  probable,  that  the  reproduction  of  this  beneficial 
species  has  been  greatly  curtailed.  Interesting  information  in  this 
respect  has  been  secured  from  the  men  engaged  in  the  gypsy  moth 
work  in  Maine.  Capt.  Philbrook  states  that  during  the  summer  his 
men  continually  reported  large  numbers  of  Calosoma  frigidum  in 
sections  infested  with  the  gypsy  and  brown-tail  moths.  The  species 
had  been  found  in  previous  years,  but  only  in  limited  numbers  com- 
pared with  this  year  and  it  is  apparent  that  many  had  migrated  from 
the  Heterocampa  infested  region  in  search  of  food.  Mr.  Soule  states 
that  on  the  Chase  lot  near  the  foot  of  Mount  Agamenticus  about 
three  frigidum  beetles  were  found  under  each  burlap  while  on  the 
Fitzgerald  lot  nearby  the  species  was  even  more  abundant.  In  several 
instances  this  beetle  has  become  so  abundant  in  southwestern  Maine 
during  the  past  summer  as  to  cause  complaint  or  inquiry  by  citizens. 
During  June  one  of  the  summer  residents  at  Cape  Elizabeth,  Me. 
sent  to  the  laboratory  specimens  of  this  insect  and  a  statement  that 
they  were  found  crawling  on  his  grounds,  trees  and  buildings  in  large 
numbers  and  were  causing  some  alarm  among  the  residents  owing  to 
the  belief  that  they  might  be  of  a  poisonous  nature.  Early  in  July  a 
letter  was  received  from  Miss  Harriet  S.  Gilbert  from  Front's  Neck, 
Me.,  together  with  a  specimen  of  the  beetle.  In  it  she  states  that 
'*  for  the  past  three  weeks  they  have  been  all  over  our  house,  inside 
and  out,"  and  asked  if  they  were  beneficial  or  injurious,  and  if  the 
latter  what  measures  should  be  taken  to  destroy  them.  The  last  two 
instances  show  that  there  has  been  an  enormous  increase  in  this 
species  in  southwestern  Maine,  and  probably  a  general  migration 
from  Heterocampa  districts  to  gypsy  and  brown-tail  moth  regions,  as 
it  has  been  observed  that  this  species  is  capable  of  flight,  although 
no  accurate  data  are  at  hand  to  show  the  distance  to  which  they  may 
be  dispersed  in  this  way. 

From  the  habits  and  life  history  of  Calosoma  frigidum  and  Telenomus 
graptce  it  appears  that  they  are  admirably  suited  as  a  natural  means 
of  controlling   Heterocampa.     What  conditions  could  have  brought 
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about  the  remarkable  increase  of  the  latter  species  during  the  past 
few  years  is  difficult  to  conjecture,  but  there  can  be  no  question  of  the 
effective  manner  in  which  they  have  supplemented  each  other's 
work  and  reduced  the  numbers  of  Heterocampa  to  a  minimum.  This 
same  principle,  namely,  the  sequence  of  natural  enemies  worldng 
together  in  harmony  on  different  stages  of  the  host  is  what  is  hoped 
may  be  the  final  result  of  the  introduction  of  parasites  and  natural 
enemies  of  the  gypsy  and  brown-tail  moths  which  is  now  being  at- 
tempted in  Massachusetts. 


FUMIGATION  BOX  MATERIALS 

By  W.  E.  HiNDA,  Entomologist  to  Alabama  Experimeni  Station 

In  connection  with  investigations  relating  to  fumigation,  the 
writer,  assisted  by  Mr.  W.  F.  Turner,  has  had  occasion  to  test  a  variety 
of  materials  such  as  are  commonly  used  in  fumigation  boxes  or  tents, 
to  determine  their  comparative  resistance  to  the  transmission  of  air. 
The  economic  entomologist  is  frequently  called  upon  to  reconunend 
materials  and  types  of  construction  for  fumigation  outfits.  This 
paper  is  ofTcrcd  in  the  hope  that  the  experiments  reported  may  be 
vahiahle  for  their  suj^gestions  in  this  direction.  Naturally  the  material 
with  which  fumigation  treatment  is  to  l)e  made  is  one  of  the  first  factors 
to  be  considered. 

Our  work  thus  far  has  Ix'eii  principally  with  carlx)n  di-sulfid  and 
with  this  substance,  the  problem  of  constructing  a  gas-tight  container 
is  c()nipiicat(*(l  especiiilly  by  its  chemical  properties.  One  volume  of 
carbon  di-siilfid  liijuid  is  supposed  to  produce  375  volumes  of  vapor. 
Naturally  therefore,  in  a  closed  container,  the  pressure  of  gas  from  the 
evaporating  lifpiid  is  a  considerable  factor.  In  an  experiment  to 
deteriniue  the  amount  of  this  j)ressurc,  a  two-necked  Wolff  bottle 
was  used  a>  the  container.  In  on**  ojM'ninK  ^^  mercury  manometer 
was  tij^htly  fitte<l  throu^^h  a  rubber  stopper.  Through  the  other  neck, 
a  small  (plant ity  of  li  jui<l  carbon  di-^^ulfid  was  introduced  and  the 
oj)eninj^  then  closed  tightly  with  a  rubber  stopper  coated  with  glycer- 
ine. In  this  tij;ht  a])paratus,  the  pressure  j)roduced  by  the  evaporation 
of  thr  li(iuid  at  a  room  temprraturi'  of  tiO  dej^rees  F.,  amounted  in  a 
few  minutes  to  more  than  2..")  p(»unds  per  scpiare  inch,  or  more  than 
.1.*)  «»f  an  atmosphere.  At  IukIkt  t<'mperatures.  the  pressure  would 
be  Very  much  ^n-ater  than  this.  In  all  ordinary  fumigation  chambers, 
the  leakanf  has  been  foinul  to  }>e  <o  j^reat  that  the  evaporation  of 
li<iuid  carbon  tli-sulfid  pr(Mlu<*es  no  increa.se  of  pressure  even  with  a 
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water  manometer,  which  is  far  more  sensitive  than  the  mercury 
instrument. 

Furthermore,  carbon  di-sulfid  is  one  of  the  best  chemical  solvents 
known  for  waxes,  varnishes,  oils,  etc.,  such  as  might  be  commonly 
employed  in  rendering  boxes  gas-tight  for  hydrocyanic  gas  fumigation. 
Paint,  varnish,  putty,  paraffin,  tarred  paper,  etc.,  are  very  soluble  in 
carbon  di-sulfid  liquid  or  gas  and  cannot,  therefore,  be  used  as  finish- 
coats  where  this  material  is  the  fumigant. 

One  of  our  first  objects  was  to  find  some  material  which  was  insolu- 
ble in  carbon  di-sulfid  liquid  or  vapor.  Glycerine  proved  to  be  an 
effective  sealing  agent  between  ground  glass  surfaces,  as  in  stop-cocks, 
stoppers,  or  under  bell  jars,  where  the  pressure  produced  by  the  gas 
would  not  be  sufficient  to  lift  or  separate  the  surfaces.  Animal  glue 
appears  to  be  entirely  insoluble  in  di-sulfid  and,  at  first  thought,  it 
appeared  that  this  material  might  be  satisfactory  for  painting  over 
woodwork,  sealing  joints,  cracks,  etc.,  in  fumigation  boxes.  A  diffi- 
culty soon  appeared  in  the  case  of  glue,  however,  as  external  coats  are 
likely  to  crack  and  peel,  thus  rendering  them  practically  worthless. 
Water  glass  is  another  material  which,  when  dry,  appears  to  be  resis- 
tant to  the  di-sulfid  vapor.  But  water  glass  cracks  even  worse  than 
does  glue  when  applied  to  wood  surfaces.  Cracking  may  be  reduced 
to  a  considerable  extent  by  adding  about  10  or  15  per  cent,  of  glycerine 
to  the  water  glass,  but  even  then  it  is  unsatisfactory. 

As  a  general  rule  for  fumigation  tents  to  be  used  with  hydrocyanic 
acid  gas,  about  8  ounce  duck  is  employed,  tn  most  cases,  this  is  not 
treated  with  any  filling  solution  to  reduce  the  porosity  of  the  cloth  and 
recent  reports  of  experiments  in  tent  fumigation  indicate  that  leakage 
is  so  large  a  factor  that  fumigation  is  unreUable  if  there  be  any  consider- 
able wind  blowing.  Double  and  triple  filled  duck  can  be  used  and  are 
improvements  over  the  ordinary  grade. 

For  fumigation  boxes  with  either  hydrocyanic  acid  gas  or  carbon 
di-sulfid,  the  materials  most  commonly  used  are  probably  matched 
flooring  laid  double  with  paper  lining  between.  The  paper  is  usually 
well  overlapped  but  the  edges  not  tightly  sealed  together.  In  fitting 
doors  and  movable  windows,  various  grades  of  felt  or  of  folded  cloth 
are  commonly  employed  for  the  bearing  surfaces. 

In  our  experiments,  most  of  the  tests  have  been  made  with  various 
weights  and  qualities  of  duck  but  other  materials  have  been  included 
and  some  of  these  have  been  treated  in  various  ways.  Few  people 
have  any  definite  conception  of  the  real  difficulty  of  constructing  an 
absolutely  air-tight  fumigation  box.  Most  woods  are  decidedly  porous 
and  especially  so  if  they  are  cross-grained.  In  an  attempt  to  construct 
a  small  air-tight  box,  in  which  an  aneroid  barometer  might  be  placed 
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Most  of  the  samples  of  duck  used  were  obtained  from  Hettrick  Bros., 
Toledo,  Ohio.  In  reference  to  the  samples  of  brown  waterproofed 
ducks,  Nos.  1,  2,  3,  8,  16  and  26,  it  appears  that  the  lighter  weights 
are  fully  as  satisfactory  in  their  gas-proof  qualities  and  are  less  injured 
by  severe  handling  than  are  the  heavy  weights.  The  coating  on  this 
material  was  but  slightly  soluble  in  liquid  dinsulfid  and  would  probably 

COMPARATIVE  AIR  POROSITY  OF  FUMIGATION  MATERIALS 


Sample 
No. 


1 
2 
3 

4 
6 
6 
7 
8 
9 

10 
11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 


Materiftl  and  Treatment. 


7  OS.  duok,   Hettrick  Broe.,  brown  waterproofed 

8oi.  duck.  ••  **  "  ^'  

10  OS.  duck,         "         "  ••  ••  

Good  grade  bond  letter  paper,  coated  with  water  glass 

Extra  heavy  ledger  paper,  untreated 

Rubberoid  roofing  paper,  two  ply 

Light  weight  bond  letter  paper 

7  OS.  waterproofed  duck,  severely  crumpled  and  rubbed  for  one  minute 

10  OS.  duck,  treated  with  one  coat  of  glue  containing  some  glycerine  and  water 


glass 


10  OS.  duck,  with  one  coat  of  glue  with  glyoerine  only 

10  OS.  duck,  with  one  coat  of  glue  with  some  glyoerine  and  one-half  as  much 

water  glass 

Plaster  of  Paris,  sheet  1-10  to  1-12  inch  thick,  dry 

Plaster  of  Paris,  sheet  1-10  to  1-12  inch  thick  coated  with  vaseline 

10  OS.  duck,  with  one  coat  of  water  glasA.  tldnned  with  glyoerine  eich  aide 

10  OS.  duck,  with  two  coats  water  glass,  as  above  on  one  side 

8  OS.  brown  waterproofed  duck  severely  rubbed  one  minute 

20  OS.  duck,  untreated 

14  OS.  duck,  untreated 

10  OS.  duck,  with  one  coat  water  glass  and  no  glycerine  on  one  side 

10  OS.  duck,  with  one  coat  water  glass,  thinned  with  glycerine  on  one  side 

10  OS.  duck,  one  coat  water  glass  each  side 

14  OS.  paraffined  duck 

18  OS.  duck,  untreated 

16  OS.  paraffined  duck 

16  OS.  duck,  untreated 

10  OS.  brown  waterproofed  duck,  severely  rubbed 

Canoe  duck,  untreated 

8  OS.  army  duck  

16  OS.  paraffined  duck,  severely  rubbed 

10  OS.  duck,  untreated 

Heavy  gray  felt,  very  spongy  (weight  256) 

7  OS.  army  duck 

Thin  cotton  cloth,  treated  with  "  Preservo,"  (a  waterproofing  solution) 

Green  felt,  (piano-action  felt)  somewhat  compressed 

Soft  gray  felt,  (weight  286) 

Gray  felt,  (weight  181) 

Thin  red  felt 

Apparatus  entirely  open 


Percentage 
of  leakage. 

0 

0 

0 

0 

0 

0 

1.8 

4.2 

7.1 
9.5 

12.0 
19.0 
28.6 
33.3 
33.3 
38.0 
40.0 
42.9 
47.8 
52.4 
52.4 
61.9 
67.6 
67.9 
76.2 
76.2 
78.6 
81.0 
81.0 
85.7 
90.5 
95.2 
95.2 
95.2 
95.2 
95.2 
95.2 
100.0 


prove  resistant  for  a  long  time  to  the  vapor.  Paraffined  duck  samples 
22,  24  and  29,  while  thoroughly  water-proof,  contained  many  com- 
paratively large  air  holes,  which  place  them  all  high  in  the  percentage 
of  leakage.  They  were  in  fact  even  more  porous  than  untreated 
samples  of  the  same  weight.  The  addition  of  a  small  percentage  of 
glycerine  in  solutions  of  glue  rendered  the  glue  much  less  brittle,  less 
liable  to  cracking  and  slightly  less  porous  than  where  glycerine  was 
omitted.  The  difficulty  with  all  glue-coated  samples  seemed  to  be 
that  small  airholes  were  formed  in  the  coating,  even  on  smooth  sur- 
faces, which  opened  when  the  glue  dried  and  hardened,  permitting  the 
passage  of  air  even  in  cases  where  both  sides  of  the  cloth  were  treated. 
It  is  noticeable  that  all  the  samples  of  felt  are  among  the  most 
porous  of  the  materials  tested.    In  fact  they  have  very  Uttle  resistance 
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to  air  passage  if  they  are  at  all  soft  and  springy.    It  is  equally  notice- 
able that  the  paper  samples  transmitted  Very  little,  if  any,  air. 

These  results  suggest  that  in  the  construction  of  fumigation  boxes, 
we  should  depend  for  gas-tightness  upon  heavy  paper,  with  the  edges 
and  overlappings  securely  sealed,  as  by  gluing,  more  than  upon  the 
quality  of  lumber,  the  tightness  of  the  joints,  or  even  a  finishing  coat, 
with  any  material  which  we  have  yet  tested  for  resistance  to  carbon 
dinsulfid  vapor.  With  hydrocyanic  gas,  there  will  be  less  difficulty 
because  of  its  lack  of  the  solvent  power  possessed  by  the  carbon  di-6ulfid. 


APHELINUS  DIASPIDIS  HOWARD 
By  H.  J.  QuATLB 

This  chalcid  (Aphelinus  diaspidis  Howard)  is  by  far  the  commonest 
parasite  of  the  red  or  orange  scale  {Chrysomphalus  aurantii  Mask.) 
in  California;  in  fact,  it  is  the  only  one  of  any  economic  significance. 
It  may  be  found  throughout  the  citrus  belt  of  southern  California, 
and,  while  in  some  places  on  trees  badly  infested  with  the  red  scale,  it 
may  seem  rather  common,  it  cannot  be  counted  a  very  important 
control  factor,  since  the  maximum  parasitization  found  thus  far  has 
not  exceeded  five  per  cent. 

This  insect  is  commonly  spoken  of  as  an  internal  parasite,  yet 
strictly  speaking,  so  far  as  the  scale  insect  itself  is  concerned,  it  is  an 
external  parasite.  That  is,  while  it  may  be  under  the  scale  covering, 
it  is  not  within  the  body  of  the  scale  itself  like  those  of  the  Soft  Bro^iii 
or  Hemispherical  Scales,  or  the  various  parasites  that  are  entirely 
surrounded  by  the  body  tissues  of  their  host. 

The  egg  is  yellowish  white  in  color,  ovate  in  form,  measuring  .16 
mm.  long  and  .90  mm.  wide.  There  is  a  conspicuous  micropyle 
projectin^^  from  the  narrower  end  and  also  attached  to  this  a  short 
stalk  that  is  doubled  hack  on  itself.  The  chorion  is  smooth,  with 
spherical  jjranular  bodies  showing  through  with  transmitted  light. 

The  larin  when  full  grown  aj)pears  as  a  more  or  less  structureless 
top-shaped  globule,  inca.suring,  when  segments  an»  normally  extended, 
.7')  nun.  long  and  .')  mm.  wide.  It  tapers  considerably  more  toward 
the  jHistrrior  end.  and  there  is  a  slight  difTerence  hetwt^en  the  dorsal 
and  ventral  surfaces.  The  distance  i)etween  the  upper  and  lower 
surfaces  is  a  little  less  than  the  width  of  the  Ixxly  so  that  there  is  some 
indication  of  flatness.  Th<'  color  is  glossy  white,  with  the  food  in  the 
digestive  tract  showing  distinctly  yellow,  oval  in  shape  and  measuring 
about  (»ne  half  the  diin(»nsions  of  the  larvie  itsi'lf.  There  are  14  in- 
distinct segments  including  the  button  at  the  tip.     The  head  end  is 
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broadly  rounded,  contrary  to  what  might  be  expected,  with  the  first 
segment  disc  shaped  and  firmer  than  the  others,  with  the  small  mouth 
opening  in  the  center.  This  mouth  opening  is  about  20  /i  in  diameter 
and  there  are  two  chitinous  spines  projectiiig  toward  its  center  in 
front.  These  spines  are  18  ii  in  length  and  15  ix  wide  at  the  base  where 
the  muscle  attachment  occurs.  From  near  the  base  they  suddenly 
narrow  into  a  sharp  pointed  spine  which  is  chitinous  at  tip  and  -brown 
in  color.  These  are  used  for  piercing  the  outer  wall  of  the  scale  and 
for  holding  in  place  while  the  fluids  are  sucked  from  the  body. 

The  pupa  is  dark  yellow  in  color,  with  ocelU  and  eyes  reddish  brown 
and  a  similar  pigment  extending  around  the  anterior  margin,  and  to  a 
less  extent  about  the  posterior  margin,  of  the  head.  Length  .75  mm., 
width  .375  mm.  The  adult  appendages,  enclosed  in  their  sheaths, 
lie  close  to  the  body  on  the  ventral  side.  Always  accompanying  the 
pupa  are  from  6  to  10  black  or  dark  brown  torpedo  like  bodies  .125  mm. 
long  and  .055  mm.  broad,  which  are  evacuations  from  the  digestive 
tract  and  are  expelled  by  the  larva  preliminary  to  pupation. 

The  duration  of  the  egg  stage  is  from  4  to  5  days,  of  the  larval  stage 
12  to  16  days  and  of  the  pupal  stage  8  to  10  days.  The  adult^,  under 
nearly  normal  conditions,  usually  died  in  4  or  5  days. 

This  parasite  does  not  always  emerge  through  an  exit  hole  in  the 
scale,  but  very  commonly  simply  pushes  its  way  out  from  under  the 
scale.  The  scale  covering  seems  to  be  loosened  from  the  surface  in 
most  cases  so  that  this  means  of  emergence  is  comparatively  easy. 
This  is  further  brought  about  by  the  movement  of  the  parasite,  and 
also  because  of  the  fact  that  the  scale  covering  is  always  separated 
from  the  insect  and  has  a  chance  to  loosen  before  the  parasite  is  mature. 
In  case,  however,  the  scale  covering  is  held  securely  to  its  resting  sur- 
face the  parasite  eats  out  an  irregular,  rectangular  usually,  hole  in  the 
scale  covering  just  beyond  the  molted  skin,  in  the  case  of  female  scales, 
and  at  the  posterior  third  in  the  case  of  male  scales.  The  parasite 
almost  invariably  is  lying  on  its  back  as  a  pupa.  Not  infrequently 
two  pupse  are  found  under  one  scale  and  one  case  has  been  observed 
where  there  were  three. 

The  egg  is  deposited  under  the  scale  covering,  but  either  on  the 
upper  or  lower  side  of  the  insect  itself,  most  commonly  on  the  lower. 
It  is  not  inserted  within  the  body  of  the  scale  insect.  Preliminary  to 
oviposition  a  thorough  examination  is  made  of  the  scale  by  alternately 
tapping  with  the  antennse  from  the  center  of  the  scale  to  the  periphery. 
Upon  reaching  the  edge  of  the  scale  a  rapid  backward  moveni^t  is 
made  at  the  same  time  turning  slightly  around  so  that  the  entire 

1  The  adult  of  this  insect  has  been  described  by  Howard  in  the  Ann.  Rep.  U.  S.  D.  A. 
for  1880. 
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surface  is  explored  by  the  antenns  in  from  five  to  eight  backward  and 
forward  movements  in  a  remarkably  short  time.  This  procedure  may 
occur  with  but  one  scale  before  the  ovipositor  is  inserted,  and  again, 
two  dosen  or  more  may  be  gone  over  without  finding  a  suitable  scale 
for  oviposition.  But  the  parasite  does  not  rely  alone  on  the  ezplormtioii 
with  the  antemue,  for  the  ovipodtor  may  be  inserted  many  times 
without  any  eggs  being  deposited.  Insertion  with  the  ovipo8it<Hr  mmj 
occur  with  the  insect  beneath  in  various  conditions,  and  not  infre* 
quently  it  is  dead  and  shriveled  up.  But  exploration  by  the  ovipositor 
is  the  final  reliance  for  the  placing  of  the  egg. 

A  specific  case  will  serve  to  illustrate  the  behavior  during  oviposition. 
Parasite  inserted  ovipositor  and  laid  e^  ui  scale  No.  1  occupying  five 
minutes.  One  insertion  was  made  in  each  of  three  other  scales  occupy- 
ing from  1  to  3  minutes  each.  No  eggs  deposited.  In  scale  No.  5 
ovipositor  inserted  11  times  and  remaining  in  scale  as  follows:  1  min.; 
3-4  min.;  1  min.;  1  3-4  min.;  1  min.;  1  min.;  1  1-4  min.;  1  min.; 
3-4  min.;  1  1-2  min.;  6  3-4  min.  Scale  lifted  and  but  one  egg 
deposited,  this  undoubtedly  at  last  insertion. 

Eggs  may  be  deposited  under  scales  of  various  stages  as  follows: 
Female  between  1st  and  2nd  moult  and  between  2nd  moult  and  egg 
laying.  Male  after  Ist  moult,  propupa  and  pupa.  In  no  case  has  a 
larva  of  the  parasite  l>oen  seen  ^ith  a  scale  during  the  moulting  period 
or  during  the  efirg.laying  perio<i.  The  scale  during  these  periods  is 
very  (iifferent  than  at  other  times.  The  IkkIv  wall  is  hard  and  glassy, 
while  th(»  contents  are  more  fluid  and  the  in8<»ct  adheres  firmly  to  the 
scale  covcTin^.  Between  the  moults  the  lM)dy  wall  is  flexible,  is  not  so 
distended  by  the  Inxly  fluids,  and  the  scale  covering  ver>'  readily 
separates  from  the  ins(»ct  itsc^lf.  This  last  point  accounts  for  the  readi- 
ness with  which  the  covering  is  lifted  in  many  casc*s  to  allow  the  escape 
of  the  parasite. 

In  the  June  numl>er  of  this  Joi-rnal  Dr.  Howard^  has  an  interesting 
article  on  the  feeding  habits  of  certain  of  thes<'  chalcid  parasites. 
Ol)s<»rvations  are  recorded  upon  four  sjM^cies  that  feed  at  the  puncture 
holes  made  hy  the  ovifK^sitor.  In  the  cas<*  of  A,  diaspidis  only  two 
or  three  times  has  anv  indication  of  this  habit  Ihh^u  noticed  and  then 
it  was  not  certain  that  they  either  fed  at  the  puncture  hole  or  sealed  it. 
At  any  rate,  this  cannot  Ik'  count(*<I  a  common  habit  iivith  this  species, 
for  many  hundre<ls  of  inm^rtions  have  l>een  obser\'ed  during  the  past 
thn*e  summers.  Observations  have  b<^n  made,  however,  on  this 
8|)ecies  feeding  on  a  dn)plet  of  honey  dew,  and  also  some  evidence  that 
they  f(*e(l  on  plant  tissue.     They  have  lN*en  obser\'e<l  many  times* 

*(hi  \hv  Habit  m-ith  cpiiAin  Chalridoklra  of  FrcdinK  at  the  Ihincture  Holea  ouuis 
by  thr  ( )vi|iOHitor.    By  L.  <>.  Howard. 
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lying  prone  upon  the  fruit  itself  working  the  mandibles  and  going 
through  all  the  movements  of  feeding.  But  if  the  surface  tissue  was 
actually  penetrated  it  was  too  small  to  be  observed  with  a  low  power 
lens.  This  habit  of  feeding  on  plant  tissue  is  very  common  with  the 
Soft  Brown  Scale  {Coccus  hesperidum)  parasite  (Coccophagus  lecanii) 
and  here  very  distinct  feeding  marks  are  left  in  the  form  of  narrow 
strips  of  the  surface  tissue  gouged  out. 

In  a  considerable  number  of  specimens  collected  from  various  places 
during  the  past  three  seasons  no  males  have  yet  been  taken.  That 
this  species  may  reproduce  parthenogenetically  there  is  no  doubt,  for 
a  female  just  emerging  was  placed  in  a  glass  vial  for  two  or  three  hours 
and  upon  being  liberated  on  a  scale  infested  orange  there  was  im- 
mediately deposited  beneath  a  scale  an  egg,  which  later  hatched. 


THE  ORANGE  TORTRIX 
{Tortrix  citrana  Fernald) 

By  H.  J.  QuATLB,  SouOiem  California  Laboratory,  WhiUier 

This  insect  was  first  described  in  1889  by  Professor  C.  H.  Fernald^ 
from  specimens  bred  from  oranges  from  southern  California  by 
Mr.  D.  W.  Coquillett.'  Complaints  of  it  have  occurred  from  time  to 
time  since,  but  with  the  exception  of  occasional  years,  it  has  not 
occurred  in  sufiicient  numbers  to  attract  much  attention.  According 
to  Coquillett,  considerable  inquiry  was  made  about  the  insect  in 
1894^  and  also  again  in  1898.' 

During  the  season  of  1909-10  this  insect  was  the  cause  of  no  little 
concern  in  certain  sections  of  the  southern  California  citrus  belt. 
It  seemed  to  be  most  abundant  in  Los  Angeles  County  from  Glendale 
to  Pomona,  very  few  being  seen  further  east  in  the  Riverside-Redlands 
district.  In  some  of  the  packing  houses  during  the  early  part  of  the 
shipping  season  the  amount  of  wormy  fruit  ran  between  5  and  10%. 

Coquillett  states  that  "  ordinarily  it  lives  in  a  rolled  or  folded  leaf, 
upon  which  it  feeds,  but  it  also  has  the  habit  of  burrowing  into  the 
green  oranges."  This  latter  habit  of  burrowing  into  the  fruit  really 
seems  to  be  the  most  common.  Very  little  evidencQ^of  rolled  or 
folded  leaves  was  noticed  in  the  infested  groves  and  the  worms  kept 
under  observation  in  the  laboratory  seemed  to  attack  the  fruit  in 
preference  to  the  leaves. 

*  Ent.  Amer.  Vol.  V  p.  18,  1889. 

*  Bull.  32,  Div.  Ent.,  U.  S.  D.  A.,  p.  24,  1894. 

*  BuU.  18,  New  Series,  Div.  Ent.  U.  S.  D.  A.,  p.  99,  1898. 
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This  inflect  appears  to  attack  a  wide  range  of  food  plants  aside 
from  the  orange.  Coquillett  (he*  eii,)  states  that  it  occurs  on  ^nioot» 
willowi  oak  (Quereus  agrifolia)^  wild  walnut,  {JugUnu  califarniea)  and 
golden  rod  {ScUdago  oalifomica).  On  July  24th  specimens  of  larv» 
were  received  from  Mr.  I.  J.  Condit  of  San  Luis  Obispo  which  were 
attacking  green  house  plants.  Moths  were  reared  from  these  and 
submitted  to  Dr.  L.  0.  Howard  at  Washington  and  were  identified 
by  Mr.  August  Busck  as  Tartrix  cUrana  Femald.  Mr.  Condit  states 
that  they  have  been  infesting  various  green  house  plants  for  several 
yeaiBi  but  have  not  spread  out  of  doors  except  to  some  gtf  aniume 
dose  by,  and  to  various  plants  in  the  lath  house.  The  green  house 
plants  listed  are:  "  Wandering  Jew,  rose,  seedling  Acacias,  seedling 
Eucalyptus,  A^paraguB  9prengeri  and  A.  plumomis,  lavender,  Jerusa- 
lem cherry,  Pentas,  Cineraria,  Lantana,  Coix  lacliryma,  Begonia  and 
ferns  of  various  species.  Pelargoniums  were  especially  subject  to 
attack  and  the  larv»  seem  to  work  into  the  tips  and  branches  of 
these  plants  similar  to  a  borer.  Conunonly  they  work  in  folds  of 
leaves  tied  together  by  means  of  silk  threads.'' 

The  injury  to  oranges  is  due  to  the  burrows  made  in  the  fruit  and 
usuaUy  these  go  no  further  than  just  through  the  rind.  There  ia 
considerable  variation  in  the  character  of  the  burrows,  both  as  regards 
size  and  the  depth  they  go  into  the  fruit.  Of  course  such  fruit  is 
classed  as  culls,  and  the  holes  are  frequently  the  source  of  infection 
for  decay  following  blue  mold,  navel  end  rot,  and  neither  tip  fungus. 
The  burrows  in  the  fruit  also  cause  it  to  drop  prematurely,  especially 
if  the  fruit  is  still  small,  so  that  all  of  the  injury  chargeable  to  this 
insect  is  not  accounted  for  in  the  packing  house  alone. 

The  eggs  are  laid  on  the  leaves,  either  the  upper  or  lower  surface, 
but  more  usually  on  the  lower,  and  also  on  the  fruit.  They  are  laid 
in  masses  of  from  10  to  35,  overlapping  one  another  like  shingles.  An 
individual  egg  is  cream  color,,  measures  alx)ut  .75  mm  in  diameter, 
disc  shaped,  slightly  convex  on  upper  surface,  and  with  a  distinctly 
marked  h<'\agonal  network  discernable  with  hand  lens.  Two  or 
three  of  these*  masses  may  l>e  laid  by  a  single  moth  so  that  the  total 
number  of  eggs  may  vary  from  25  or  30  to  70  or  80.  At  the  end  of 
six  days  the  two  black  eye  spots  of  the  developing  larvae  are  visible 
and  hatching  occurs  six  days  later. 

The  young  larvic  are  active  and  wriggle  quickly  away  on  being 
disturbed.  A  considerable  amount  of  web  is  spun  and  the  portion  of 
the  orange  entered  is  sometimes  covered  with  a  thin  network  of  silk. 
Larvae  in  the  insectary  chose  to  enter  the  orange  on  the  under  side 
where  it  was  resting  on  the  surface.  One  entered  along  side  a  cell 
which  had  lM*en  attached  by  paraffin  to  the  fruit.    In  the  field  the  most 
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usual  place  of  entry  is  where  two  oranges  are  in  contact  or  an  orange 
and  leaf  are  in  contact. 

The  full  grown  larva  is  about  ]/^  inch  long.  The  color  varies  from 
greenish  white  to  dark  gray,  with  broken  irregular  stripes  more  dis- 
tinct in  the  darker  specimens.  During  the  growing  period  of  the 
larva  it  remains  almost  continuously  within  the  fruit,  but  upon 
reaching  maturity  it  wanders  about  over  the  cage  at  night.  Diu-ing 
the  day  it  is  always  found  in  its  burrow.  This  traveling  about  off  the 
fruit  is  no  doubt  for  the  purpose  of  finding  a  suitable  place  for  pupa- 
tion. In  case  no  favorable  location  is  found  it  will  pupate  within  its 
burrow,  first  making  a  slight  irregular  cocoon.  Pupation  within  the 
burrow  is  in  fact,  very  common,  though  other  places  may  be  selected 
if  available.  The  total  length  of  the  larval  Ufe  is  from  55  to  60  days 
and  the  pupal  period  from  9  to  12  days  in  midsunmier. 

The  number  of  broods  in  a  season  is  not  very  well  defined  and  there 
is  more  or  less  overlapping.  There  does  appear,  however,  to  be  a 
period  in  the  spring  when  the  moths  are  abundant,  and  again  in  the 
early  fall.  Moths  were  common  in  May  and  the  first  part  of  June  and 
practically  none  seen  in  July  and  August.  Moths  appear  again  in 
September  and  possibly  also  again  about  December.  Judging  from 
the  appearance  of  the  worms  and  of  the  moths  there  is  probably 
three  generations,  or  two  with  a  partial  third  generation. 

Two  species  of  Braconids  (species  not  yet  determined)  have  been 
reared  from  the  larva.  As  for  control  measures,  spra3ring  with  an 
arsenical  has  been  suggested,  but  the  worms  would  have  to  become 
more  abundant  than  they  have  thus  far  to  make  this  practical.  The 
most  feasible  measure  seems  to  be  the  picking  up  and  destroying  of 
dropped  fruit  in  the  field,  while  the  larva  is  still  within  its  burrow, 
and  also  the  destruction  of  the  wormy  culls  as  they  are  sorted  out  in 
the  packing  house. 
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(Continued),  Plate  26 

By  O.  P.  GnxETTE 

Aphidini 

Aphis  salicicola  Thos.,  Figs.  1  and  2.  Taken  at  Geneva,  Albany, 
Webster  and  Woods  Holl,  on  willow.  I  also  have  specimens  from 
Massachusetts  taken  on  willow  by  Dr.  T.  H.  Morgan. 

The  long  cylindrical  cornicles,  the  single  row  of  about  7  sensoria 
on  third  joint  of  antenna,  and  the  very  short  second  fork  of  the  cubital 
vein  seem  to  be  the  important  distinguishing  characters  of  this  species. 
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Aphis  aorbi  Kali.,  Figs*  3,  4  and  5.  Taken  at  Webster,  Amherst, 
Chicago,  Geneva,  Hood  River  and  Portland,  Ore.,  on  apple.  At 
Geneva  and  Webster  this  species  was  very  abundant,  rolling  the 
leaves  in  a  manner  similar  to  the  work  of  A.  pomi.  Prof.  E.  P.  Taylor 
sent  me  this  species  from  a  few  trees  near  Grand  Junction,  Colo.,  in 
1907,  which  is  the  only  record  for  this  state. 

In  Bulletin  133  of  the  Colo.  Experiment  Station  I  referred  to  this 
louse  as  A.  pyri  Boyer,  and  am  not  now  sure  but  it  is  Boyer's  species, 
but  a  larger  number  of  specimens  for  comparison  have  led  me  to  think 
that  it  is  sarin  of  Kaltenbach,  though  the  antenns  of  the  apterous 
louse  are  but  slightly  shorter  than  the  body,  and  in  the  alate  form 
they  are  somewhat  longer,  and  the  cornicles  of  the  apterous  form  are 
very  stout  and  tapering  towards  the  free  end  as  shown  in  Fig.  5. 

Aphis  riparioB  Oest.,  (?)  Figs.  6  and  7.  Very  abundant  on  wild 
grape  at  Fort  Lee,  Washington,  and  Webster,  on  leaves,  tendrils  and 
tender  new  growths  of  the  vine.    This  may  be  the  vitis  of  Scopoli. 

Aphis  asdepiadis  Fitch.,  Figs.  8  and  9.  Taken  at  Chicago,  Portland, 
Mich.,  Geneva,  and  Webster  on  Asdepias  sp.,  and  at  Detroit  on  dog- 
bane, Apocynum,  sp.  We  have  taken  this  species  in  Colorado  at  Fort 
Collins.  The  reference  by  Cowen  in  Bull.  31  of  this  station  was  an 
error. 

Aphis  pomi  Do  G.,  Figs.  10  and  11.  Taken  on  apple  trees  at  Chi- 
cago, Portland,  Landing,  Detroit,  Albany,  (ieneva,  Webster,  New 
York  City,  Portland,  Ore.,  and  Hood  River,  Ore.  This  is  an  abun- 
dant spiK'ies  wherever  the  apple  i.s  grown  in  Colorado. 

Aphis  (jossypii  (ilover,  Figs.  12  and  13.  In  Chicago,  abundant  on 
Philadelphus  coronarius  and  ('arduus  arvensis  (Canada  thistle);  in 
Detroit  on  Pyrus  corunria,  a  few  thrifty  colonies,  and  at  Central  Park, 
New  York  City,  on  Bursa  h.  pastoris.  Abundant  on  the  eastern  slope 
in  Colorado  where  melons,  eueuinlxTs,  squashes  and  cantaloupes  are 
grown,  hut  unknown  upon  the  western  slope*. 

Aphis  spritreila  Sehouteden,  Figs.  14  and  lo.  What  1  have  taken  to 
be  this  s|)((Mes  was  a  very  eoininon  louse  upon  bridal  wreath,  Spinra 
prunifolia.  Taken  at  Lansing  (very  abundant),  (Ieneva,  Detroit, 
Albany,  New  York  City,  Wa.shington,  Springfield,  Welwter,  and 
Woods  HoU.  In  general  appearance  resembling  closely  a  small 
A.  pomi.  Was  common  one  y(»ar,  19()7,  on  spine  on  the  campus  of 
the  Agricultural  ('olh*ge  at  Fort  Collins,  but  has  not  been  s(*en  in  the 
state  since.  The  antenna  is  har<lly  (listinguishal>U»  from  pomi  except 
in  siz«'. 

Aphis  cnrtiui  L.,  Figs.  16  and  17.  Taken  on  thistle,  Carduus  sp. 
at  (ieneva  and  very  abundant  about  Portland  and  Hood  River,  Ore., 
and  at  Kansas  City,  Mo. 
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Aphis  cephalanthi  Thos.  From  button-bush,  CephalanthtLS  occi" 
dentalia,  at  Webster,  Mass.,  Figs.  18  and  19. 

Aphis  sambtici  L.,  Figs.  20  and  21.  What  seems  to  be  the  typical 
form  of  this  species  was  taken  by  Mr.  Bragg  at  Webster,  Mass.,  on 
Sambucits  sp. 

Aphis  cerasifolii  Fitch,  Figs.  22  and  23.  Taken  at  Webster  and 
Geneva,  where  it  was  very  abundant  on  the  eastern  choke-cherry, 
Prunus  virginiana.  This  is  a  very  common  louse,  curling  the  termi- 
nal leaves  on  limbs  and  sprouts  of  Prunus  pennsylvanica  wherever  I 
have  found  this  cherry  growing  in  Colorado  to  an  altitude  of  8,000  feet. 

Aphis  bakeri  Co  wen.  Taken  at  Corvallis  and  Portland,  Ore.,  on 
red  clover.  We  have  taken  this  species  from  red  clover  or  apple  about 
Fort  Collins,  Denver,  Rocky  Ford,  Canon  City,  Delta,  Paonia,  and 
Grand  Junction  in  Colorado.    Figs.  24  and  25. 

Aphis  brassicce  L.  Taken  at  Corvallis,  Ore.,  only,  on  rape.  A  very 
common  species  on  both  east  and  west  slopes  in  Colorado  where  it  is 
a  serious  pest  on  cabbage,  cauliflower  and  rape.    Figs.  26  and  27. 

Aphis  maidi-radids  Forbes.  At  Webster,  on  corn  and  at  Washing- 
ton on  ox-eye  daisy.  Chrysanthemum  leucanthemum.  About  Fort 
Collins  this  is  a  fairly  common  species  on  corn  roots.  Have  also  taken 
it  on  roots  of  Helianihus  and  on  rhubarb.    Figs.  28  and  29. 

Aphis  rumids  L.,  Figs.  30  and  31.  Taken  at  Chicago  on  Rumex 
Crispin  (yellow  dock),  Lansing  and  Detroit  on  garden  beets,  Geneva 
and  Washington,  D.  C,  on  burdock  (Lappa  officinalis),  Corvallis  and 
Oregon  City  on  burdock,  yellow  dock  and  Lamb's  quarter  (ChenopO' 

m 

dium)y  and  at  Seattle  on  Lamb's  quarter. 

The  white  spots  and  dashes  upon  the  abdomen  of  the  pupse,  and 
often  of  the  apterous  viviparse  of  this  black  louse  are  quite  character- 
istic and  yet  there  is  much  danger  of  its  being  confused  with  closely 
allied  species.  Figures  30  and  31  are  from  alate  lice  taken  from 
Rum£z  crispus  at  Chicago,  June  23,  1909,  and  which  agree  well  in 
structure  with  examples  of  this  species  sent  me  by  Prof.  T.  D.  A. 
Cockerell  from  Sussex,  England,  taken  upon  Dipsacus  sp.  and  others 
labelled  "  A,  rumids  "  from  H.  F.  Wilson,  taken  at  Washington,  D.  C, 
Nov.  21,  1908,  on  Rumez  sp. 

Aphis  atriplids  L.  Taken  at  Portland,  Mich.,  Geneva,  New  York 
City,  Washington,  and  Corvallis  and  Hood  River,  Ore.  This  is  a  very 
abundant  species  generally  distributed  in  Colorado  upon  both  sides 
of  the  mountains  and  up  to  fully  7,000  feet  altitude.  This  species  was 
described  by  Mr.  Cowen,  in  Bull.  31  of  the  Colorado  Experiment 
Station  as  A,  chenopodii.  Figs.  32,  33  and  34  are  from  examples  taken 
at  Fort  Collins,  on  Chenopodiumy  June  12,  1909. 

A'phis  comifoluB  Fh.,  Figs.  35,  36,  37,  and  38.  Taken  at  Portland, 
2 
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Ore.,  August  20,  1909,  on  Camus  sp.  The  fall  migrants  were  just 
beginning  to  form  colonies  on  the  leaves.  This  is  an  abundant  species 
in  Colorado,  the  eggs  being  deposited  on  twigs  of  Comus  sUh 
lonifera  in  the  fall  by  apterous  females  that  are  the  young  of  the 
migrants.  In  the  spring  the  migrants  leave  the  dog-wood  and  go  to 
HelianthiAS  for  the  summer.  We  have  many  times  observed  this  habit 
in  Colorado,  and  Mr.  L.  C.  Bragg  has  artificially  colonized  this  species 
both  ways  between  these  plants. 

The  figures  are  from  fall  migrants,  taken  at  Fort  Collins,  Col.,  on 
Comv^  atoloniferaf  Sept.  29,  1909.  We  have  also  tal^^en  this  louse  on 
Iva  xanthifolia  and  in  large  numbers  upon  Ribes  aurem.  The  male 
antenna  is  peculiar  in  having  several  sensoria  upon  all  the  joints  beyond 
the  second. 

A,  giUettei  Co  wen  is  a  synonym  of  this  species,  h\ii  heliafUhi  Monell 
seems  probably  to  be  a  distinct  species  judging  from  an  examination  of 
balsam  material  sent  me  by  Mr.  Monell,  and  taken  at  St.  Louis,  Mo., 
July  7,  1910.  Monell's  specimens  are  somewhat  smaller  and  have 
relatively  shorter  antennse  and  cornicles,  and  the  alate  viviparse  lack 
the  blackish  patches  at  the  base  of  each  cornicle.  The  two  forms,  if 
distinct,  are  very  closely  allied.  I  find  no  difference  in  number  or  dis- 
tribution of  the  sensoria. 

Plate  26.  Aphidida,  Unless  otherwise  marked,  all  figures  are  multiplied  70  times, 
and  are  from  alate  viviparous  females.  1  and  2,  Aphis  salicuxla;  3,  4,  and  5,  A,  sothi; 
6  and  7,  A.  riparitE  (f);  8  and  0,  Aphis  asdepiadis;  10  and  11,  A,  pomi;  12  and  13,  A. 
gassypii;  14  and  15,  A,  8pir€teUa;  16  and  17,  A.  cardui;  18  and  19,  A.  cepfudaniki; 
20  and  21,  A.  sambuci;  22  and  23,  A.  cerasifolii;  24  and  25,  A.  hakeri;  26  and  27, 
(two  views),  A.  brassictE;  28  and  29,  A.  maidv-radicia;  30  and  31,  A.  rumieia;  32,  33 
and  34  (two  views),  A.  atriplicis;  35,  36,  37  (male),  38  (male),  of  A.  oomifolia, — 
Miriam  A.  Palmer,  Delineator. 


A  LIST   QF  THE  APHIDID^   OF  ILLINOIS,  WITH  NOTES 

ON  SOME  OF  THE  SPECIES 

By  John  J.  Davis,  Office  of  the  SUUe  Entomologist,  Urbana,  Illinois 

In  this  catalogue  of  the  Aphididse  of  North  America  (1901),  Professor 
W.  D.  Hunter  lists  98  species  as  having  been  recorded  from  Illi- 
nois. Since  then,  from  records  in  literature  and  personal  collections, 
the  list  has  been  increased  to  170  species.  Many  more  have  been 
collected  by  us  which  we  are  at  present  unable  to  identify,  either 
because  of  too  little  material  or  the  apparent  confusion  of  certain 
groups,  which  will  require  larger  numbers  of  collections  to  work  out 
satisfactorily.  Following  each  species  are  one  or  more  references 
to  the  most  comprehensive  descriptions  of  the  various  forms  in  Amer- 
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icaa  literaturei  together  with  brief  notes  on  the  economic  importaiiee, 
if  any,  and  the  first  record  of  its  occurrence  in  Illinois.  An  asterisk  (^ 
•before  the  species  indicates  that  it  is  here  recorded  from  UUnoia  for 
the  first  time,  those  having  Illinois  as  the  type  locality  are  referred  to 
by  a  'W  **  before  the  name,  and  those  doubtfully  occurring  in  Tllinoia, 
having  only  been  reported  by  Hunter's  compiled  list.S  so  far  as  I 
have  been  able  to  find,  are  noted  by  a  "  d  "  before  the  name. 

^Tychea  brevicamis  Hart:  18th  Rept.  St.  Ent.  111.  (1804),  p.  07, 
1  fig.  Not  uncommon  in  Central  Illinois  on  the  roots  of  grass,  Euphcr^ 
bia^  and  com,  but  of  very  little  economic  importance.  First  reported 
by  Forbes. 

^  Trama  erigeranensis  Thos. :  Hart,  loe.  cU.,  p.  93,  1  fig.  Common 
at  Urbana,  111.,  on  dandelion  roots,  invariably  attended  by  the  ant, 
LasiuB  fiavuB.  Also  common  on  roots  of  Erigeron  eanadenae  and  com. 
Ilrst  reported  by  Thomas. 

^Forda  oceidenialiB  Hart:  loc.  cii.  p.  05,  1  fig.  Common  on  graaa 
and  com  roots  and  occasionally  injurious.    First  reported  by  Forbes. 

^  RhizobiuB  deurinia  Thos.:  list  of  Aphid.  U.  S.,  BuU.  2,  111.  St. 
Lab.  Nat.  Hist.  (1878),  p.  15.  I  have  never  taken  this  spedes,  whieh 
Thomas  described  from  specimens  collected  on  roots  of  Eleu9im$ 
indica  at  Carbondale,  111. 

**  R.  laciuc(B  Fitch:  14th  Rept.  Ins.  N.  Y.  (1872),  p.  360.  Thomas 
quotes  Fitchy  and  there  is  no  mention  of  its  occurrence  in  Illinois. 

*  R.  pace  Thos.:  8th  Rept.  St.  Ent.  III.  (1879),  p.  166.  Mr.  C.  A. 
Hart  considers  this  as  probably  a  Dactylopius.  First  reported  by 
Thomas,  which  is  the  only  record  of  its  collection,  so  far  as  I  am  able 
to  learn. 

^  R.  spicatus  Hart:  18th  Rept.  St.  Ent.  III.  (1894),  p.  104,  1  fig. 
A  rare  siH'cies  occurring  on  roots  of  grass,  Panicum,  and  com.  First 
reported  by  ForbA. 

Phylloxera  caryacaulis  Fitch:  Pergande,  N.  A.  Phylloxerine,  VoL 
9,  Davenport  Acad.  Sci.  (1904),  p.  244, 2  fifcs.  This  is  the  commonest 
species  of  Phylloxera  attacking  hickor}'  in  Illinois,  but  like  the  other 
species  of  this  genus  it  rarely  l)econies  sufficiently  abundant  to  require 
artificial  means  of  control.    First  reported  by  Shinier. 

P.  carycP'fallax  Riley:  Pergande,  loc.  ciL  p.  214,  6  figs.  First  re- 
ported by  Pergande. 

P.  carycrfolia  Fitch:  Pergande,  loc.  ciL  p.  194,  2  figs.  I  have 
taken  this  hickory  gall-maker  on  several  occasions  in  Northern  Illinois, 
My  collection  of  n^inged  femalc*s  have  l>een  made  throughout  the 
month  of  June.    First  rejwrted  by  Pergande. 

*  The  Aphidiilc  of  North  AmericA,  by  W.  D.  Hunter.  Bull.  la.  Agr.  Expcr.  Sla^ 
No.  60,  Sept.  1901. 
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^  P.  carycB-globtdi  Walsh:  Pergande,  loc.  cit.  p.  222.  (Quotes  the 
scattered  description  of  Walsh  and  Shimer.)  I  found  this  species  on 
hickory  at  Lake  Forest,  111.,  June  29,  1909,  the  galls  at  that  time 
containing  large  numbers  of  the  winged  individuals.  After  an  initial 
determination  by  the  writer,  specimens  were  sent  to  Mr.  Theo.  Per- 
gande  who,  in  a  letter  of  April  4,  1910,  said,  '*  The  real  PhyU,  caryc^ 
globtdi  Walsh  I  had  never  seen  before,  though  I  think  you  may  be 
right."    First  reported  by  Walsh. 

^  P.  carycB-gummosa  Riley:  7th  Rept.  St.  Ent.  Mo.  (1875),  p.  118; 
Pergande,  loc.  cU.  p.  238,  3  figs.  I  find  no  record  of  its  occurrence  in 
Illinois. 

*  ^  P.  carytje-^emen  Wabh:  Pergande,  loc.  cit.  p.  211,  2  figs.  I  do 
not  know  this  species.    First  reported  by  Shimer. 

^  P.  carycB'Septem  Shimer:  Pergande,  loc.  cit.  p.  190,  7  figs.  I  am 
unacquainted  with  this  hickory  gall-maker.    First  reported  by  Shimer. 

^  P.  carycsventje  Fitch:  Pergande,  loc.  cit.  p.  239,  10  figs.  I  find  no 
record  of  its  occurrence  in  Illinois,  other  than  that  in  Hunter's  Cat- 
alogue. 

*  P.  conica  Shimer:  Pergande  loc.  cit.  p.  225,  7  figs.  First  reported 
by  Shimer. 

*  P.  depressa  Shimer:  Trans.  Amer.  Ent.  Soc,  Vol.  2,  p.  389  (Per- 
gande loc.  cit.  p.  208,  quotes  Shimer).    First  reported  by  Shimer. 

*  P.  foveata  Shimer  (=fove€Uum  Shimer).  Trans.  Amer.  Ent.  Soc, 
Vol.  2,  p.  393  (Pergande,  loc.  cit.  p.  209,  quotes  Shimer).  First  re- 
ported by  Shimer. 

^  P.  globosum  Shimer:  Pergande,  loc.  cit.  p.  236,  4  figs.  Quotes  and 
discusses  Shimer's  confused  descriptions.    First  reported  by  Shimer. 

*  P.  minimum  Shimer:  Trans.  Amer.  Ent.  Soc,  Vol.  2,  p.  391 
(Pergande,  loc.  cit.  p.  210,  quotes  Shimer).      First  reported  by  Shimer. 

^  P.  rileyi  (Licht.  MS.)  Riley:  Pergande,  loc.  cit.  p.  261,  4  figs. 
I  find  no  record  of  this  species  having  been  taken  m  Illinois  other  than 
that  in  Hunter's  Catalogue. 

*  P.  salicola  Perg. :  loc.  cit.  p.  267,  8  figs.  This  species  is  very 
conmion  in  some  of  the  Chicago  parks.  It  occurs  in  the  crevices  of  the 
trunk  and  larger  branches  of  the  willow,  appearing  as  small  white 
flocculent  masses,  and  when  abundant,  as  it  sometimes  is,  gives  the 
willow  trunks  an  unsightly  appearance. 

^  P.  sxibelliptica  Shimer:  Pergande,  loc.  cit.  p.  239,  10  figs.  Quotes 
Shimer  in  full.    First  reported  by  Shimer. 

P.  vitifolicB  Fitch  {=zva8tatriz  Planch.):   Riley,  6th  Rept.  St.  Ent. 


^  Although  Walsh  does  not  give  any  definite  locality)  he  very  probably  collected 
it  in  Illinois. 
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Mo.  (1872),  p.  30,  figs.  Common  but  of  little  economic  importance  in 
Illinois.    First  reported  by  Walsh. 

^  Chermes  pinifolice  Fitch:  Patch,  Bull.  Maine  Agr.  Ebcpt.  Sta. 
No.  173  (1910),  p.  277,  9  figs.  Thomas  named  this  species  ofrtefi- 
colenSf  quoting  the  brief  and  unsatisfactory  description  of  the  gall  as 
given  by  Packard  and  reproduced  Packard's  figure.  Packard  found 
the  species  in  Maine  and  there  is  no  reason  to  believe  that  Thomas 
found  it  in  Illinois,  as  Hunter  has  supposed  in  his  catalogue. 

C.  pinicartida  Fitch:  Storment,  20th  Rept.  St.  Ent.  111.  (1897), 
Appendix,  pp.  III-XXVI,  figs.    First  reported  by  Walsh. 

^Geoica  squamosa  Hart:  18th  Rept.  St.  Ent.  111.  (1894),  p.  98, 
5  figs.  Common  on  grass  roots  and  occasionally  on  com  roots,  but 
never,  to  my  knowledge,  in  sufficient  numbers  to  be  injurious.  First 
reported  by  Forbes. 

^  Hamamelistes  spinosus  Shimer:  Pergande,  Tech.  Bull.  Div.  Ent., 
U.  S.  Dept.  Agr.,  No.  9,  p.  25,  12  figs.  I  have  found  this  species  very 
common  on  cultivated  witch-hazel  at  Chicago,  and  wild  witch-hasel 
growing  in  a  timber  at  Kankakee.  Of  little  economic  importance. 
First  reported  by  Shimer. 

*  Pemphigus  aceris  Monl.:  Can.  Ent.,  Vol.  XIV  (1882),  p.  16.  First 
reported  by  Monell. 

'♦  P.  beta  Doano:  Bull.  42,  Wash.  Agr.  Expt.  Sta.  (1900),  p.  3, 
1  fig.  Last  ScptcmlxT  (1909)  I  collected  wingless  individuals  of  what 
I  then  determined  as  Tychea  brevicornis  Hart  on  the  roots  of  Bidens 
vulgata  at  Oak  Park,  111.  At  that  time  only  wingless  forms  were 
found.  Later  in  the  fall  (Oct.  9),  winged  specimens  were  found  on  the 
roots  of  the  same  group  of  plants,  a  species  1  have  determined  as  P. 
betcd  after  comparison  with  specimens  received  from  Professor  Gillette. 
The  observations,  although  scanty,  would  seem  to  indicate  the  possi- 
ble svnonvmv  of  the  two  species. 

*  P.  corrngatans  Sirr.  (?):  la.  Acad.  Sci.,  f.  1893,  Vol.  I,  pt.  IV 
(1894),  p.  129.  What  I  have  been  calling  Pimphigus  pyrif  was 
found  at  Le  Hoy,  111.,  July  7,  1907,  corrugating  the  leaves  oi  Cratagtis 
sp.  The  pseudo  galls  and  wingecl  viviparous  females  agree  fairly 
well  with  the  description  given  by  Sirrine  for  P.  corrugatans,  excepting 
the  relative  lengths  of  tht'  antennal  segments  I\'  and  V.  In  my  Lc  Roy 
siM'cimens  segment  IV  is  invarial)ly  slightly  longer  than  V,  while  in  the 
description  of  corrugniaus^  Sirrine  gives  Segment  \\\  .13  mm.  and  V, 
.17  mm.  long. 

*  r.fi^rmicarius  Walsh:  Proc.  Ent.  Soc.  Phila.,  Vol.  I  (1862),  p.  308. 
This  is  an  unknown  sfx'cies,  it  not  having  been  reported  since  Walsh's 
original  description.  First  re|)orted  !)y  Walsh  fr(»m  Rock  Island,  III. 

'  P.  ftfrmicetorum  Walsh:    loc.  cit.  p.  308.     Nothing  kno^Ti  of  this 
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species  excepting  Walsh's  original  observations.      First  reported  by 
Walsh  from  Rock  Island,  111. 

*  P.fraximfolii  Riley:  Bull.  U.  S.  Geol.  Surv.,  Vol.  5  (1897),  p.  17. 
Very  common  on  green  ash  throughout  the  state,  and  one  of  the  impor- 
tant pests  of  that  tree.  Further  than  the  direct  injury,  the  pseudo- 
galls  (curled  leaves)  of  the  insect  gives  the  tree  a  very  unsightly 
appearance.  Specimens  of  this  species  were  sent  to  Dr.  G.  Del  Guercio 
who  reported  it  distinct  from  the  European  ash  Pemphigus,  P.  nidi- 
ficus  Low.  He  has  pubUshed  an  accoimt  of  the  di£ferences  in  the  two 
species  in  "  Rivista  di  Patologia  Vegetale,"  Anno  IV,  No.  4.  The 
only  additional  contribution  to  the  life  history  that  we  have  to  make 
is  that  the  oviparous  f^ales  are  produced  in  the  fall  and  are  to  be 
found  in  the  crevices  orthe  bark  on  the  ash-tree  trunk.  These  females 
produce  but  one  egg  each  as  do  other  Pemphigians. 

P.  popvlicaulis  Fitch:  Jackson,  Columbus  Hort.  Soc,  Vol.  22 
(1908?),  p.  191.  This  poplar  gall-maker  is  common  at  Urbana,  but 
I  have  failed  to  find  it  in  Northern  Illinois.    First  reported  by  Walsh. 

*  P.  popuU'tran8ver8iA8  Riley:  Bull.  U.  S.  Geol.  Surv.,  Vol.  5  (1879), 
p.  14,  1  fig.    Common  throughout  the  state  on  the  Cottonwood. 

*  P.  pseudobyrsa  Walsh:  Proc.  Ent.  Soc.  Phila.,  Vol.  I  (1862),  p.  306. 
This  is  one  of  the  unknown  species.  The  original  collection  of  the 
species  by  Walsh  at  Rock  Island,  111.,  appears  to  be  the  only  record  of 
its  capture. 

P.  rhois  Fitch:  Jackson,  Columbus  Hort.  Soc,  Vol.  22  (1908), 
p.  202.     First  reported  by  Walsh. 

*  P.  rubi  Thos.:  8th  Rept.  St.  Ent.  111.  (18805,  p.  147.  There  is 
no  reference  to  the  collection  of  this  species^ince  the  original  descrip- 
tion.   First  reported  by  Thomas. 

*  P.  tesseUatus  Fitch:  Jackson,  Columbus  Hort.  Soc,  Vol.  22 
(1908?),  p.  183;  Patch,  Ent.  News,  Vol.  XIX  (1908),  p.  484,  1  pi. 
This  species  is  injuriously  abundant  on  the  alders  in  the  Chicago 
parks.  I  follow  Miss  Patch  in  considering  P.  acerifolii  Riley  a  syn- 
onym. It  has  never  been  recorded  from  Illinois,  except  in  Hunter's 
Catalogue  and  by  Jackson,  who  seems  to  have  followed  Hunter. 

*  P.  ulmi'fusus  Walsh  and  Riley:  Amer.  Ent.  Vol.  I  (1869),  p.  109. 
A  rare  species  which  I  have  taken  on  elm  at  Leroy  and  Urbana,  in  the 
central  part  of  the  state.    First  reported  by  Walsh  and  Riley. 

yr  *  Mordmlkoja  vagabunda  Walsh  {(Bstlundi  (Ckll.) :  Oestlund,  Bull. 
Geol.  and  Nat.  Hist.  Surv.  Minn.,  No.  4  (1887),  p.  22.  A  common 
poplar  gall-maker  in  Northern  Illinois,  especially  abundant  in  the  vicin- 
ity of  Chicago.  Often  the  street  trees  are  so  covered  with  these  galls  as 
to  make  them  quite  unsightly  in  winter.  I  have  never  taken  this 
species  south  of  Kankakee,  111.    First  reported  by  Walsh. 
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*Cdapha  ylmieola  Fitch:  iera9ro$tidis  Middl.)Riley,  BuU.  U.  8. 
GeoL  and  Geog.  Surv.,  Vol.  5,  No.  1,  (1879),  p.  9;  Patch,  Bull  Me. 
Agr.  Ezpt.  Sta.  No.  181  (1910),  p.  196,  11  figs.  A  very  oominon 
•pedes.  The  galls  are  often  so  abundant  on  elms  as  to  i^ve  the  treaa 
an  unsightly  appearance.  As  Miss  Patch  has  recently  pointed  oott 
C.  eragro9tidi$  MiddL  is  doubtless  a  qmonym  of  C.  tdmieola  Fitch. 

^  SehiMonieura  ammcana  Riley:  BolL  U.  S.  Geol.  and  Geog.  Sunr. 
VoL  V,  No.  1  (1879),  p.  4,  figs.  A  common  pseudo-gall-maker  on  elin 
and  not  infrequently  injuriously  abundant. 

^ 8.  earym  Titeh:  3rd  Rept.  Ins.  N.  Y.  (1856),  p.  443.  Thisspeciea 
is  unknown  to  the  writer.    First  reported  by  Fitch. 

8.  eomi  Fabr.:  Oestlund,  BulL  Geol.  and  Nat.  Hist.  Sunr.  Minn., 
No.  4  (1887),  p.  28.  This  is  a  common  species  on  Comu$  mngmnea 
el  spp.  throu^out  the  state.  First  reported  by  Walsh  under  the 
name  eomieola  Walsh. 

8.  craitBgi  Oestl.:  Bull.  Geol.  and  Nat.  Hist.  Surv.  Minn.,  No.  4 
(1887),  p.  27.  A  serious  pest  of  the  hawthorns  used  in  ornamental 
plantings  in  Chicago,  being  especially  common  on  CratmguB  ctms-^oIU. 
First  reported  by  the  writer. 

ON  CBATM0U8,  SEPT^  1909.    DUNNING.  ILL. 


Antoanal 

MgiiM&t  MwwuremtnU  in  mm. 


Ill 0.407A     0.4076     0.3M3      0.407A     0.4075     0.41M     0.41M    '    0.407S 

IV 0.1222  I  0.1141  ;  0.1141  ,  0.1222     0.1222      0.1141      0.1222        O.lUl 


V 0.138S     0.1104      0.1304      0.1386     0.1386     0.1386     0.1386 

VI 0.1141      0.1141,0.1141      0.1141     0.1141      0.1141      0.1141 


O.IMH 
O.lUl 


S.  lanigera  Haus.:  Gillette,  Jour.  Eeon.  Ent.,  Vol.  I  (1908), 
p.  306,  colored  and  other  figs.  A  common  and  destructive  apple  pest 
throughout  the  state.  First  reported  by  Thomas.  Antennal  measure* 
ments  given  below  for  comparison  with  S.  craiagi. 

ON  APPLE  IX  GREENHOUSE.  URBANA.  ILL..  18  NOV..  1907. 


Anteaosl 

•egmcnt  MeMunmeoU  in  mm. 


Ill 0.4168  0.423M  0  3tW3 

IV O.lUl  0.1141  0.1141 

V O  U1I78  0.1060  0.097N 

VI 0  0078  O.OHW  U.UK16 


•  *       .  ■  • ' 
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S.  panicola  Thos.:  Hart  18th  Rept.  St.  Ent.  111.  (1894), 
p.  90,  2  figs.  Common  on  roots  of  Panicum  and  occasionally 
on  corn  roots,  but  of  little  or  no  economic  importance.  It  has  still 
to  be  proven  that  this  is  identical  with  S.  comi.  First  reported  by 
Forbes. 

^S.  querci  Fitch:  6th  Rept.  Insects  N.  Y.  (1859),  p.  804.  This 
species  has  not  been  recorded  from  Illinois  since  the  first  record  by 
Fitch.  I  have  taken  a  species  on  oak  leaves  several  times  in  Northern 
lUinois,  which  is,  I  believe,  the  species  referred  to  by  Oestlund  and 
Cowen  as  Fitch's  querci.  However  my  oak  aphid,  which  is  found  in 
colonies  beneath  a  rather  dense  cottony  secretion,  is  a  PhyUaphis, 
apparently  undescribed,  and  will  be  described  fully  in  another  paper. 
First  reported  by  Fitch. 

*  1 S.  riUyi  Thos.  {ulmi  Riley) :  Riley,  1st  Rept.  St.  Ent.  Mo.  (1869), 
p.  123.  A  serious  pest  of  the  elm  throughout  the  state.  First  reported 
by  Riley. 

*  Mindarus  abietintts  Koch  {•=.pinicola  Thos.) :  8th  Rept.  St.  Ent. 
111.  (1880),  p.  137;  Patch,  Bull.  182,  Me.  Agr.  Expt.  Sta.  (1910),  p.  242, 
7  figs.  This  species  has  never  been  taken  in  Illinois  since  the  original 
description.     First  reported  by  Thomas. 

^  Ph^llaphis  fagi  Linn.:  Thomas,  8th  Rept.  St.  Ent.  lU.  (1880), 
pp.  120, 140;  Weed,  Trans.  Amer.  Ent.  Soc,  Vol.  20,  p.  303,  3  figs.  (?) 
Other  than  in  Hunter's  Catalogue,  this  species  has  not  been  reported 
from  Illinois. 

Longistigma  carym  Harr.(??):  Sanborn,  Kans.  Uni.  Sci.  Bull., 
Vol.  3  (1904),  p.  30,  figs.  (I/,  longistigma).  What  has  been  here- 
tofore known  as  L.  longistigma  on  linden  and  L.  platanicola  on  sycamore, 
are  common  throughout  the  state,  the  winged  males  and  wingless 
oviparous  females  making  their  appearance  during  October  in  North- 
ern Illinois,  the  large  eggs  being  deposited  in  the  crevices  of  the  bark 
as  well  as  on  the  smaller  branches.    First  reported  by  Fitch  (?). 

^Lachnus  abietis  Fitch:  Cat.  Homopt.  N.  Y.  (1851),  p.  67.  There 
is  no  record  of  the  occurrence  of  this  Lachnus  in  Illinois  other  than 
in  Hunter's  Catalogue. 

**L.  dentatus  Le  B.:  3rd  Rept.  (2nd  of  Le  Baron),  St.  Ent.  IlL 
(1872),  p.  138,  figs.;  Weed,  Bull.  Ohio  Agr.  Expt.  Sta.,  Tech.  Ser.,  Vol. 
1,  No.  2  (1890),  p.  117,  figs.  A  common  species  in  Northern  Illinois, 
becoming  very  abundant  in  the  fall,  and  on  ornamental  willows  it  is  a 
considerable  nuisance.    First  reported  by  Le  Baron  (?) 

^L.  quercifolicB  Fitch:     Cat.  Homopt.  N.  Y.,  p.  67,  1851.    This 


^  Chicago,  III.  and  St.  Louis,  Mo.,  type  localities. 

^  Although  not  definitely  stated,  Le  Baron  probably  described  this  species  from 
Illinois  specimens. 
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species  appears  to  be  lost  and  it  is  doubtful  if  the  species  collected  by 
Thomas  in  Illinois  is  the  same  as  that  described  by  Fitch  in  New 
York. 

**L.  strobi  Fitch:  1st  Kept.  Ins.  N.  Y.  (1855),  p.  256;  Weed,  BulL 
Agr.  Expt.  Sta.  Ohio,  Tech.  Ser.,  Vol.  1,  No.  2  (1890),  p.  116,  figs. 
This  species  has  never  been  reported  from  Illinois  except  in  Hunter's 
Catalogue. 

^Sipha  flava  Forbes:  Davis,  Tech.  Ser.  Bin:.  Ent.,  U.  S.  Dept  Agr., 
No.  12,  Pt.  VIII  (1909)  p.  156.  Common  in  Central  Illinois  on 
various  grasses,  corn,  wheat,  sorghum,  and  broom  com.  On  the 
latter  two  it  often  becomes  destructive.    First  reported  by  Forbes. 

*Brachycolus  tritici  Gillette  Mss.  I  found  this  species  common  on 
grass  at  Aurora,  Illinois,  Sept.  24,  1908.  Specimens  were  sent  to 
Prof.  C.  P.  Gillette,  who  replied  that  he  had  recently  taken  the  species 
and  had  described  it  in  manuscript  under  the  above  name. 

^  Mdanoxantherium  smiihiiB  Monl.:  Bull  U.  S.  Geol.  and  Geog. 
Surv.  No  5  (1879),  p.  32;  Weed,  Psyche,  Vol.  V  (1889),  p.  132.  A 
species  which  often  becomes  excessively  abundant  on  the  branches 
of  willow  in  the  fall.  In  parks  and  other  much  frequented  places 
these  insects  are  a  serious  nuisance  because  of  the  blood-red  stain 
caused  when  the  soft-bodied  aphids  are  crushed,  this  stain  discoloring 
and  ruining  the  clothing.    First  reported  by  Monell. 

Chaitophorus  aceris  Linn.:  Common  on  hard  and  Norway  maples 
in  Northern  Illinois  and  apparently  bt»coining  more  common  every 
year.  Although  not  a  serious  pest  at  present,  it  is  likely  to  become 
one  within  a  few  years.  It  is  found  on  the  maples  thn>ughout  the  year, 
the  sexual  forms  (winged  male  and  wingless  oviparous  female)  occurring 
in  September  and  October.  The  dimorphs  were  not  observed,  which, 
however,  may  be  accounted  for  by  the  fact  that  I  was  not  able  to 
make  continuous  ol).»<er  vat  ions  the  past  year  (11H)9).  After  comparing 
with  sketches  of  the  abdominal  markings,  iis  well  as  a  specimen  of 
each  of  the  winged  and  wingless  viviparous  females  of  Ch.  actria, 
received  from  Doctor  Del  Guercio  of  Italv.  I  am  inclined  to  consider 
our  species  distinct  from  i\u*  European  aceris.  but  further  study  is 
necessary  *    First  reported  by  Ciillette. 

^Ch.  candicariH  Thos.-  Mentioned  by  Thonuis  but  never  described, 
hence  nomina  nuda. 

*(7i.  ucgundinis  Thos. :    Oestlund.  Hull.  (leol.  and  Nat.  Hist.  Surv. 

1  In  fKoing  over  tho  Hpf^ciiti  of  Chattopharns,  with  n  view  of  monographing  Xhm 
g(>nu>t,  xhv  writer  )ia««  fountl  nmny  (liffirultictt,  m*r(>twitHting  Mtu(li<t«  continued  thnni^b* 
out  the  ycAr  to  (iet«*nnin4*  the  oonf<tanry  of  the  eolor  pattrrnx  and  moamirpineilta. 
Thij*  in  ehiM»<*iully  true  of  the  |>oplar  Chaitopharus  of  whirh  we  likely  ha\'e  tfVtnJ 
undeHcrilKHl  niHTiiv. 
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Minn.,  No.  4  (1887),  p.  37;  Weed,  Insect  Life,  Vol.  3  (1891),  p.  287, 
figs.;  Davis,  Ent.  News,  Vol.  21  (1910),  p.  14,  figs.  Common 
throughout  the  state  and  a  pest  of  considerable  importance  on  box 
elder.    First  reported  by  Thomas. 

^Ch,  popidicola  Thos.:  Sanborn,  Kans.  Uni.  Sci.  Bull.,  Vol.  3 
(1904),  p.  36;  figs.  One  of  our  most  common  species  of  Chaitophorua 
in  Illinois,  occurring  throughout  the  state.  The  several  forms  (winged 
male  with  wings  marked  as  are  those  of  the  viviparous  female,  and 
oviparous  female)  are  to  be  found  on  poplar  twigs  and  leaves  in  Sep- 
tember.   First  reported  by  Thomas. 

*CA.  quercicola  Monl.:  Bull.  U.  S.  Geol.  and  Geog.  Surv.,  No.  6 
(1879),  p.  32;  Oestlund,  14th  Ann.  Rept.  Geol.  and  Nat.  Hist.  Surv. 
Minn.  (1886),  p.  49,  (spinoaus).  I  took  the  oviparous  forms  of  this 
species  on  the  under  surfaces  of  the  leaves  of  post  oak  (Quercits  ohiusU 
loha)  at  Kankakee,  111.,  Oct.  13,  1908,  and  have  received  winged  and 
wingless  viviparous  forms  from  Mr.  W.  P.  Flint,  who  collected  them 
on  white  oak  (Q.  dlba)^  at  Heyworth,  111.,  April  10,  1908.  The  spec- 
imens agree  in  every  particular  with  the  descriptions  of  CaUipterus 
^uercifolii  Thos.  and  Chait.  spinosus  Oestl.,  both  of  which  species  I 
consider  synonyms  of  Monell's  quercicola.    First  reported  by  Monell. 

Winged  viviparous  female, — The  following  notes  are  offered  to  sup- 
plement MoneU's  description.^  Antennse  with  5-8  sensoria  in  a  row 
on  III;  from  the  alcoholic  specimens  the  coloration  appears  as  follows: 
I,  II,  and  III,  dusky  excepting  a  small  pale  area  a  little  beyond  the 
center  of  III.  IV  and  V,  pale  except  the  dusky  tips,  and  VI  entirely 
dusky  except  basal  half  of  base  VI.  Abdomen  with  a  row  of  dusky 
tubercular  areas  bearing  spines  on  the  dorsum,  these  being  most  con- 
spicuous at  the  anterior  end;  a  similar  row  on  each  side.  Plate  27, 
figures  1  and  2. 

Wingless  viviparous  female, — The  descriptions  given  by  Monell  * 
and  Oestlund '  are  quite  characteristic  for  the  species. 

The  excellent  description  of  the  wingless  oviparous  female  given  by 
Oestlund  ^  agrees  exceedingly  well  with  my  notes  and  specimens. 

*Ch.  viminalis  Monl.:  Bull.  U.  S.  Geol.  and  Geog.  Surv.,  No.  6 
(1879),  p.  31;  Weed,  Psyche,  Vol.  5  (1889),  p.  133.  Common  in  all 
parts  of  the  state  on  willow.    It  varies  ^eatly  in  color, — from  a  light 

1  Notes  on  the  Aphidid»  of  the  United  Stiites,  etc.  Bull.  U.  S.  Geol.  and  Geog. 
Surv.,  Vol.  V,  No.  1,  p.  32.  1879. 

*Loc.  cU, 

'  Synopsis  of  the  Aphididfle  of  Minn.  Bull.  4,  Geol.  and  Nat.  Hist.  Surv.  Minn., 
p.  38,  1887. 

« List  of  the  Aphidid»  of  Minn.,  etc.  14th  Ann.  Bept.  Geol.  and  Nat.  Hist.  Surv. 
Minn.,  p.  50,  1886. 
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brown  to  almost  black,  indeed  not  only  the  color  but  the  lengtha  of 
the  antennal  segments  and  numbers  of  antennal  sensoria  vary  ao 
much  that  I  have  been  unable  to  distinguish  between  this  species  and 
Oestlund's  Ch.  nigra. 

*  CaOipUrua  {PieroeaUis^)  alni  Fabr. :  This  species  is  rather  ooin* 
mon  on  ihe  lower  surface  of  the  leaves  of  alders  in  the  Chicago  parka^ 
and  when  abundant,  as  it  often  is,  the  upper  surfaces  of  the  lower 
leaves  become  heavily  coated  with  the  honey  dew.  I  believe  this 
species  has  not  before'been  recorded  as  occurring  in  the  United  Stataa. 
According  to  the  table  of  American  species  of  CaUipterua  pven  by 
Mr.  J.  T.  Monell,'  aim  comes  nearest  to  C.  hyaUnuB  Mcml.,  from 
which  it  may  be  distinguished  by  the  blackish  wing  veins,  the  blaek 
tipped  cornicles,  filament  of  antennal  segment  VI  shorter  than  base, 
etc.  Inasmuch  as  there  is  no  description  of  this  species  in  American 
literature,  I  describe  in  full  the  viviparous  and  sexual  forms. 

WinQtd  iMporoM/imaJf.-— Heftd  pale  greeniflh  yeUow,  PL  27,  fig.  8,  first  thotaeie 
Mgment  pale  greenkh,  thoracic  shield  pale  with  *  faint  brownish  tint,  uid  shdnman 
pale  ysOowish  or  greeoish  yellow  with  *  more  or  las  distinet  dorsal  tnnswse  green 
■mkiBC  Deer  the  enterior  end.  p»ftthfr  user  the  eomioles  end  a  ntfdiftn  hmBtudiiiel 
maridng,  usuelly  indistinct,  oonnecting  the  two.  Antenna  about  ss  long  as  the 
body,  segment  III  longest^  IV  about  two-thirds  the  length  oT  III,  V  a  little  shorter 
than  IV,  base  VI  less  than  one-half  the  length  of  V,  and  filament  VI  slightly  shorter 
than  base  VI;  2  to  4  large  but  rather  inconiq>icuouH  circular  aensoria  near  the  base  of 
III,  and  the  usual  ones  at  the  distal  ends  of  scgmonts  V  and  base  VI;  I  and  II  con* 
oolorous  with  head,  III  and  IV  pale  (whitiBh)  pxcepting  the  distal  ends,  which  are 
black,  V  pale  at  base  and  gradually  dariiening  to  blackivh  at  distal  end,  VI  blackioh. 
(PI.  27,  fig.  4).  Eyes  red.  Beak  rather  short,  reaching  a  little  be>'ond  the  oonp  of 
the  firat  pair  of  legn.  Wings  hyaline  with  rather  connpicuous  dark  brown  \'etna 
which  aie  apparently  bordered  with  an  almost  imperceptible  pale  browning  tint, 
stigma  with  a  dark  broi^-n  area  at  each  end,  ntigmal  vein  hyaline  or  sub-h>'aline 
except  the  dintal  third.  (PI.  27,  fig.  5.)  IxgH  pnh*  excepting  du^y  distal  ends  of 
the  tibi»  and  the  blackiidi  tarsi.  Cornicles  tubercular  and  black  excepting  the  pale 
base.  (PI.  27,  fig.  6.)  Style  pale  knobbed,  anal  plate  very  conspicuously  bifid. 
(PI.  27,  fig.  7.)  Measurements,— length  of  body,  1.4  mm.,  width,  0.63  nun.;  length 
of  wing,  2.2  mm.,  i»idth,  0.79  mm.;  antenna,  I,  0.a5;  II,  Ca*);  III,  0.4890^JMeO, 
avg.,  0.51;  IV,  0.3079-0.3423,  avg.,  0.:«;  V.  0.2445-0.2934,  avg.,  0.27;  VI,  beae 
0.1141-0.1304,  avg.,  0.12;  VI,  filament,  0.OH9^-O.n41,  avg.,  0.0978;  avg.,  total, 
1.4278  mm.;  coniides,  0.05-0.06  mm.;  Ktyles,  0.115  mm. 

Wini^£sa  onpanm*  females, — Head  pale  greenii^  yellow,  thorax  and  ^^*^*?p^ff^ 
pale  greeninh  with  darker  green  dorul  markings  as  follows:  irregular  InnsTSiw 
patch  near  head,  another  narrower  one  anterior  to  the  center  and  a  third  near  tho 


I  For  the  present  I  prefer  to  use  the  gi*nus  CaUipierus  rather  than  PicfMollit. 
Then*  is  ever>'  gradation  between  the  two  »o-callr<l  genera.  If  we  take  as  a  eritcm 
the  chttrartem  for  dividing  the  old  genus  CalUpUrus,  used  by  se\'eral  Eurspoui 
authorv.  there  would  Im*  Mufficient  reason  for  the  enaction  of  se\'eral 
among  the  American  sperMs  of  CaUijUenu, 

'  Notes  on  Aphidid*,  Can.  Knt.,  Vol.  14.  Jan.  18<Q,  p.  13-16. 
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cornicles.  Eyes  red.  ADtennse  as  those  of  winged  viviparous  female  as  to  relative 
lengths  of  segments  and  coloration.  (PI.  27,  fig.  S.)  Beak  as  in  winged,  legs  also 
as  in  winged,  excepting  the  hind  femora  which  are  swollen  the  basal  two-thirds  and 
bear  many  small  inconspicuous  circular  sensoria.  (PI.  27,  fig.  9.)  Coloration  of 
style  and  cornicles  as  given  for  the  viviparous.  Abdomen  more  tapering  and  drawn 
out  at  the  posterior  end.  On  the  ventral  lateral  surface  just  beneath  the  cornicles 
is  a  silvery  white  patch  which  proves  to  be  a  mass  of  fine  flocculent  matter,  from 
glands  beneath,  and  probably  is  used  as  a  protection  for  the  eggs  mentioned  below. 
Measurements  (average),  length  of  body,  1.7  mm.;  width,  0.8  nun.;  antemue,  I, 
0.05;  II,  0.05;  111,0.38;  IV,  0.21;  V,  0.19;  VI,  base,  0.115;  filament,  0.098;  total, 
1.093  mm.  Eggs. — ^They  are  deposited  in  the  crevices  at  the  buds  and  are  more  or 
less  covered  with  the  silvery  white  flocculent  matter  found  at  the  glands  beneath  the 
cornicles  mentioned  above.  When  first  deposited  they  are  pale  greenish,  later 
changing  to  jet  black. 

Winged  male, — Head  and  thorax  dark  brownish,  sometimes  prothorax  with  a 
greenish  tint.  Abdomen  pale  yellowish  green,  with  the  green  markings  similar,  but 
less  conspicuous  than  in  the  winged  viviparous  female.  Antenns  entirely  dusky, 
12-14  rather  large  circular  sensoria  in  a  row  on  III,  5-7  on  IV,  and  3-6, — ^together 
with  the  usual  distal  one, — on  V,  and  the  usual  one  at  end  of  VI  base.  (PL  27, 
fig.  10.)  Legs  entirely  dusky  excepting  joints  and  base  of  femur.  Cornicles  and 
eyes  and  wings  as  in  winged  female.  Styles  dusky.  Measurements  (average): 
length  of  body,  1.2  nmi.;  width,  0.49  nun.;  antenna  I,  0.055;  II,  0.065;  III,  0.46; 
IV,  0.29;  V,  0.25;  VI,  base.  0.12;  VI,  filament,  0.105;  total,  1.345  mm. 

CcU.  asclepiadis  Monl.:  Bull.  U.  S.  Geol.  and  Geog.  Surv.,  Vol.  5 
(1879),  p.  29;  Oestlund,  Bull.  Geol.  and  Nat.  Hist.  Surv.,  Minn., 
No.  4  (1887),  p.  42.  Found  abundant  on  the  common  AsdepiaSf 
throughout  the  state.    First  reported  by  Gillette. 

*Cal  bellus  Walsh:  Sanborn,  Kans.  Uni.  Sci.  Bull.,  Vol.  3  (1904), 
p.  40,  figs.    Common  throughout  the  state  on  oak. 

Cal.  betidcecolens  (Fitch)  Monl.:  Bull.  U.  S.  Geol.  and  Geog.  Surv., 
Vol.  5  (1879),  p.  30;  Davis,  Annals  Ent.  Soc.  Amer.,  Vol.  2  (1909), 
p.  30,  figs.  Elspecially  abundant  on  the  American  and  European 
lindens  in  the  Chicago  parks.  At  Elgin,  111.,  this  species  was  exception- 
ally abundant,  the  upper  surfaces  of  the  linden  leaves  being  coated 
with  honey  dew,  and  the  aphids,  when  disturbed,  arose  from  the 
leaves  in  small  swarms  giving  the  general  impression  of  a  flight  of 
small  leaf  hoppers,  such  as  Etnpoasca  mali.  First  reported  by  the 
writer. 

♦  Cal  carycB  Monl. :  Bull.  U.  S.  Geol.  and  Geog.  Surv..,  Vol.  5  (1879), 
p.  31.  A  species  occurring  everywhere  throughout  the  state  on  hickory 
and  walnut. 

^Cal  caryoBfolicB  Davis:  Ento.  News,  Vol.  21,  May  (1910),  pp. 
198-200,  1  pi.,  1  fig.  F  irst  reported  by  the  writer. 

*Callipieru8  (MyzocaUis^)  coryli  Goetze:  This  species  has  bgen 
taken  occasionally  on  the  wild  and  cultivated  hazel  shrubs,  infesting 


*  See  note  under  PterocaUis  on  a  preceding  page. 
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the  under  surfaces  of  the  leaves,  in  and  about  Chicago.  In  Monell's 
table  ^  this  species  comes  nearest  to  C.  betulcecolens  from  which  it  may 
be  readily  distinguished  by  its  smaller  size,  the  pale  wing  veins, 
shorter  filament  in  comparison  with  the  base  of  VI,  etc.  C.  ooryli 
was  once  before  reported  from  the  United  States,  by  W.  T.  Clarke, 
who  collected  it  in  California  *. 

Winded  viviparous  female. — Entire  body,  including  head,  (PL  28,  fig.  11)  pale 
yellow.  Antenns  whitish  excepting  the  tips  of  III,  IV,  V,  distal  half  of  base  VI,  and 
filament  VI;  segment  III  longest,  it  being  fully  a  half  longer  than  IV,  IV,  V,  and 
filament  VI  subequal,  but  IV  being  invariably  slightly  the  longest  of  the  three, 
VI  base  being  less  than  half  the  length  of  VI  filament ;  three  or  four  large  but  incon- 
spicuous circular  sensoria  near  the  base  of  III,  and  the  usual  ones  at  the  distal  ends 
of  V  and  VI  base.  (PI.  28,  fig.  12.)  Eyes  white  from  above  and  reddish  from  below. 
Beak  reaching  to  the  coxae  o{  the  second  pair  of  legs.  Legs  pale  (whitish)  exciting 
the  pale  dusky  distal  end  of  tibia  and  blackish  tarsus.  Cornicles  concolorous  with 
body;  longer  than  wide  but  the  length  less  than  twice  the  breadth.  (PI.  28,  fig.  14.) 
Style  concolorous  with  body  and  knobbed.  Anal  plate  conspicuously  bifid.  (PI.  28, 
fig.  15.)  Measurements  (average):  length  of  body,  1.1  mm.;  width,  .046  mm.; 
length  of  wing,  1.8  mm.;  width,  0.7  nmi.;  antenna  I,  0.055;  II,  0.065;  III,  0.42; 
IV,  0.26;  V,  0.20;  VI,  base,  0.105;  VI,  filament,  0.23;  total,  1.335  mm.;  comidee, 
0.065  mm.;  style,  0.05  mm.    Pupa,  entirely  pale  yellow. 

WingUss  oviparous  female. — Entire  body  pale  yellowish.  Eyes  reddish.  Anteniue 
pale  whitish,  excepting  extreme  distal  end  of  III  and  the  remaining  segments,  which 
are  more  or  k'ss  dusky.  Comparative  measurements  as  winged  viviparous.  (PI.  28, 
fig.  16).  L«»g«  pale  whitish  excepting  distal  end  of  tibia  and  the  tarsus,  which  are 
dusky,  hind  tibia  swollrii  and  bewaring  rather  inconspicuous  sensoria  on  the  basal 
two-thirds.  (PI.  2K,  fig,  17).  Entin'  b<Hly  covc'n'd  with  rather  long  capitate  hairs; 
on  the  dorsum  is  a  longitudinal  row  of  tulxTcules,  bearing  hairs.  .VMomen  pro- 
longtnl  at  thr  iH)steri()r  end.  CornirU's  and  style  concolonms  with  the  body.  Meas- 
urements (average):  length  of  b<Kly,  1.5  mm.;  width,  0.7  mm.;  antenna  I,  0.05; 
II,  0.04;  111,  0.2t);  IV,  ().ir>;  V.,  0.14r);  VI,  base,  0.()<J;  VI,  filament,  0.20;  total, 
0.945  mm.;  comicles,  0.08  nini. 

\Vingv*i  maU .  -\\viu\  dusky  with  a  faint  dark  gn^'nish  tint;  prothorax  yellowish 
with  a  median  longitudinal  marking  concolorous  with  h<>a4i.  Thoracic  shield  shining 
dark  greenish,  and  ab<lomen  pale  yellowish  with  a  mtniian  n)w  of  short  wide  transverse 
black  markings  and  a  row  of  inconspicuous  dusky  sjxits  on  each  side.  .\ntennjD  as 
follows:  I  and  II  dusky.  III  pale,  and  du.sky  at  di.stal  en<i,  the  n'niaining  segments 
dusky  to  blackish;  17-18  roundi.sh  oval  irn-gularly  placcnl  sensoria  on  III,  3-5  in  a 
row  on  IV,  3-5  on  \',  and  1-3  on  hum'  VI.  as  well  as  the  usual  ones  at  the  distal  ends 
of  V  and  bas4>  VI;  III  longest,  it  being  more  than  a  half  longer  than  IV  and  about 
twice  the  length  of  \'I  filament.  IV  and  V  sulnHiual,  the  former  being  invariably 
slightly  the  longer.  VI  l>as<'  alnrnt  one  half  the  length  of  the  tilament  which  is  sub- 
e<juiU  to  or  ."lightly  h^s.^  than  the  length  of  V.  (PI.  2s.  fig.  IK.)  Wing  veins  slightly 
darker  than  the  female.  Ix»gs  pale  or  slightly  dusky,  excepting  the  darker  distal 
end  of  the  tibia  and  the  tarsus.  ('oniicle?<  and  style  «lusky.  Measunanents  (average): 
length  of  ImhIv.  1.0  mm.;  width.  0.35  mm.;  length  of  wing,  2.25  mm.;  width,  0.71  mm.; 
antenna  I.  (M)5;  II.  0.05;  III,  0.42;  IV,  0.24;  V,  0  215;  VI.  hiUM^  0.10;  VI.  fili^ 
ment,  0'JI.'»;  total.  1.29  mm. 

'Lot   nt. 

•A  list  of  California  .Vphidi«hr,  Can.  tint.,  Vol.  35  fl903),  p.  248. 


October,  '10]  DAVIS:  Illinois  aphidid^  419 

*  CaL  discolor  Monl. :  Oestlund,  Bull.  Geol.  and  Nat.  Sist.  Surv., 
Minn.,  No.  4  (1887),  p.  41;  Weed,  Psyche,  Vol.  4,  (1889)  p.  131.  A 
common  species  on  the  oaks  {Quercus  spp.). 

Col.  hyperici  Monl.:  Bull.  U.  S.  Geol.  and  Geog.  Surv.,  Vol.  5 
(1879),  p.  25  (Aphis).    First  reported  by  Thomas. 

*  CcU.  punctaius  Monl. :  Bull.  U.  S.  Geol.  and  Geog.  Surv.,  Vol.  5 
(1879),  p.  30.    Not  uncommon  in  Illinois  on  oak. 

C(d.  trifolii  Monl.:  Davis,  Annals  Ent.  Soc.  Amer.,  Vol.  1  (1908), 
p.  256,  figs.  A  common  species  on  clover,  but  of  little  economic 
significance.    First  reported  by  the  writer. 

Col.  lUmifolii  Monl.:  Bull.  U.  S.  Geol.  and  Geog.  Surv.,  Vol.  5 
(1879),  p.  29;  Oestlund,  Bull.  Geol.  and  Nat.  Hist.  Surv.  Minn.,  No.  4 
(1887),  p.  42.  Abundant  on  Ulmus  americana  throughout  the  year, 
the  sexual  forms  (winged  male  and  wingless  female),  being  common 
in  September  and  October.  Although  not  usually  considered  injur- 
ious to  the  elm,  I  have  occasionally  found  them  sufficiently  common 
to  do  injury,  causing  the  foliage  to  drop  prematurely  and  coating  the 
upper  surfaces  of  the  leaves  with  honey  dew.  First  reported  by 
GiUette. 

^Calaphis  betuUUa  Walsh:  Proc.  Ent.  Soc.  Phila.,  Vol.  1  (1862),  p. 
301.  I  have  never  taken  this  interesting  species,  but  Walsh  reported  it 
from  Illinois  in  his  original  description.  Mr.  J.  T.  Monell  has  kindly 
sent  me  specimens  collected  by  him  at  St.  Louis,  Mo.,  on  the  leaves 
of  birch.  Camera  lucida  drawings  of  the  head,  wing,  cornicles,  amd 
style  are  given  in  Plate  28,  figures  19  to  23. 

*  Monellia  caryeUa  Fitch:  Oestlund,  Bull.  Geol.  and  Nat.  Hist. 
Surv.  Minn.,  No.  4  (1887),  p.  45.  I  have  collected  this  species  but 
once,  namely  on  hickory  at  Centralia,  111.,  August  13,  1907. 

Drepanaphis  acerifolii  Thos.:  Sanborn,  Kans.  Uni.  Sci.  Bull.,  Vol. 
3,  No.  1  (1904),  p.  45,  figs.  Common  throughout  the  state  on  soft 
maple  and  occasionally  on  hard  and  Norway  maple  but  seldom  in 
such  numbers  as  to  be  injurious.  The  winged  males  and  wingless 
females  are  quite  common  in  September;  the  eggs  being  deposited  in 
the  crevices  at  the  buds,  or  cracks  of  the  rough  bark  of  the  smaller 
branches.    First  reported  by  Thomas. 

^  Drepanaphis  1  mimUus  Davis:  Ento.  News,  Vol.  21  (May 
1910),  pp.  195-198,  1  pi.    First  reported  by  the  writer. 

^  Idiopterus  nephreUpidis  Davis:  Annals  Ent.  Soc.  Amer.,  Vol.  2 
(1909),  p.  199,  figs.  Occasionally  found  in  Chicago  greenhouses  attack- 
ing the  tender  unfolding  fronds  of  the  Boston  and  other  ferns.  It  some- 
times becomes  abundant  and  destructive  in  poorly  kept  greenhouses, 
but  where  fumigation  is  regularly  practiced  they  are  easily  held  in 
check.    First  reported  by  the  writer. 

(To  he  continued) 
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EbqilaiiAtioii  of  FUtei  27  tnd  28. 

ChaiiopkoruM  qmrdeola  Monl. — ^Flg.  1,  wing;  2,  antenna  of  winged  viTipaioiia 
female. 

CaMpUnnu  akni  Fabr. — ^Flg.  8,  head;  4,  antenna;  6,  wing;  0,  cornide;  7,  stj^  of 
winged  laviparous  female;  8,  antenna;  0,  hind  tibia  of  win^^len  ovipaitmt  female; 
10,  antenna  dl  winged  male. 

CaiUpienu  eoryU  Goetie.— Fig.  11,  head;  12,  antenna;  13,  wing;  14,  eoraiele; 
16,  style  of  winged  viviparous  female;  16,  antenna;  17,  hind  tibia  of  wingleM  Cfwip* 
aroiu  female;  18,  antenna  of  winged  male. 

CaiaphU  bdMOa  Wa]8h.^Flg.  10,  head;  20,  antenna;  21,  wing;  22,  ooniicle; 
28,  style  of  winged  viviparous  female. 

Camera  hidda  drawings,  figures  3,  6,  7,  11,  14,  15,i  10,  22,  and  28  with  ooe  inch 
eye  piece  and  two-third  objective;  2, 4, 8, 0, 10, 12, 13, 16,  17,  and  18,  with  two-indi 
eye  piece  and  two-third  objective;  1,  6, 20,  and  21,  with  one4nch  eye  pieoe  and 
and  a  half'^nch  objective. 


THE  COCCID-fi  OF  AUDUBON  PARK,  NEW  ORLEANS,  LA.> 

First  Paper 

By  T.  C.  Barbbb,  Audubon  I\irk  Labaraiary,  Ageni  and  Erpert,  l\  S.  Bunau  qf 

Entamologif 

Audubon  Park,  New  Orleans,  is  a  particularly  favorable  locality 
for  the  development  of  plant  and  insect  life.  The  climatic  conditions 
are  such  that  plants  seem  to  thrive  with  equal  facility  whether  they 
are  transported  from  regions  far  to  the  north  of  Ix)uisiana,  or  from  as 
far  to  the  south.  Scattered  through  the  park  may  Ix"  found  repre- 
sentatives of  almost  all  the  common  ornamental  plants  of  the  Northern 
States,  while  flourishing  side  by  side  with  them  can  be  seen  hundreds 
of  plants  representing  the  native  semi-hardy  flora  and  plants  imported 
from  the  semi-tropical  regions  of  Mexico  and  Cuba.  In  one  corner  of 
the  park  may  be  found  the  huge  Horticultural  Hall,  a  relic  of  the 
Cotton  (Vntennial  Exposition  of  1884.  In  this  hall  hundreds  of 
specie's  of  tropical  plants  are  found,  which  are  carried  through  the 
comparative  coldness  of  the  Ix)ui8iana  winters  by  means  of  artificial 
heat.  Altogether,  it  is  doubtful  if  many  places  can  be  mentioned 
where  the  observer  is  confronted  by  such  a  luxuriant  and  varied  array 
of  flora  in  a  circumscrilx'd  area  as  can  Im*  found  in  this  piece  of  land  of 
less  than  300  acres  within  the  city  of  New  Orleans. 

The  same  conditions  which  make  possible  this  diversity  of  plant 
growth,  also  make  this  s|>ot  an  ideal  one  for  ini^ect  development. 
With  thr  c'xception  of  a  few  weeks  of  moderately  cool  weather  in  the 
winter,  insect  growth  and  multiplication  is  practically  continuous  the 
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year  round.  The  wide  range  of  food  offered  by  the  large  variety  of 
plants,  the  humidity  of  the  atmosphere,  which  tends  to  keep  condi- 
tions at  an  optimum  for  both  plant  and  insect  growth,  the  small 
annual  range  of  temperature,  all  result  in  the  production  of  a  large 
and  varied  insect  fauna. 

This  is  especially  the  case  with  the  Coccidae.  These  insects  are  for 
the  most  part  so  small  and  Inconspicuous  that  they  are  easily  intro- 
duced when  importing  foreign  plants  of  every  description.  With  the 
number  of  plants  which  have  been  imported  into  Audubon  Park  it 
would  naturally  be  expected  that  a  large  number  of  scale  insects 
would  have  been  introduced  with  them,  and  this  expectation  is  realized 
when  one  comes  to  examine  the  plants  closely.  Almost  all  the  plants 
reveal  the  presence  of  one  or  more  scale  insects,  and  some  of  them 
can  be  found  burdened  with  four  or  five  species.  Of  course  many  of 
these  scale  insects  are  identical,  that  is,  the  same  scale  is  often  found 
on  a  large  variety  of  plants,  but  even  then,  an  unusually  varied 
assortment  may  be  noticed. 

The  excretions  of  scale  insects  and  aphids  form  the  chief  food  of  the 
Argentine  ant  {Iridomyrmex  humilts  Majrr.)  in  the  parks  and  squares 
where  large  numbers  of  plants  abound,  and  the  attention  of  the 
writer  was  first  called  to  the  number  and  variety  of  coccids  by  the 
vast  numbers  of  these  ants  which  can  be  seen  assiduously  attending 
them.  The  following  list  represents  the  more  conmion  species,  but 
this  can  no  doubt  be  added  to  extensively  by  going  over  the  flora  of 
the  park  more  carefully  and  systematically  than  the  writer  has  been 
enabled  to  do  with  the  time  at  his  disposal. 

The  species  are  arranged  on  the  system  followed  by  Mrs.  Fernald 
in  her  "  Catalogue  of  Coccidse."  The  plants  upon  which  they  were 
collected  are  given  a  common  name,  as  far  as  possible,  but  when  no 
common  name  could  be  found,  or  where  the  use  of  the  local  common 
name  would  tend  to  cause  confusion  with  different  plants  bearing 
the  same  common  name  in  other  localities,  the  scientific  name  is  given. 

The  writer  is  deeply  indebted  to  Messrs.  J.  G.  Sanders  and  E.  R. 
Sasscer  of  the  Bureau  of  Entomology,  for  determinations  of  the  large 
amount  of  material  submitted  to  them  through  Dr.  L.  O.  Howard  at 
various  times. 

List  of  Coccidjs  Collected  at  Audubon  Park,  New  Orleans,  La. 

1.  Conchaspis  angrceci  Ckll.  Collected  upon  Icalpha  miUoniana, 
Hibiscus  sinensis,  Acalypha  sanderi. 

2.  Lecaniodiaspis  sp.     Collected  upon  the  fig. 

3.  Pseudococcus  adonidum  L.  Collected  upon  coffee  tree  (Coffea 
arabica),  jasmine,  rubber  tree  (Picas  elastica),  PhyllanlhtAS  disiiachus^ 
guava  (Psidium  pomiferum). 
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4.  Pseudocoams  calceolaria.     Mask.     Collected  upon  the  sugar 
cane,  Johnson  grass. 

5.  Paeudococciu  cUri  Risso.    Collected  upon  Croton,  fig,  orange, 
trumpet-vine  {Datura  arborea), 

6.  Paeudacoccus  sp. .  Collected  upon  hickory. 

7.  Paeudococcus  sp.    Collected  upon  Jamaica  apple  {Anona  cher^ 
imloa). 

8.  Pubinaria  cupania  Ckll.     Collected  upon  Cupania  sapida^ 
Calabash  tree  {Crescentia  cujeiea). 

9.  Pidvinaria  vUis  Al.    Collected  upon  persimmon. 

10.  Ceraplaaiea  cirripedifarmis  Comst.    Collected  upon  persimmon. 

11.  Eucalymnatua  tesaellatus  Ckll.  Collected  upon  Caryoia  urens, 
royal  palm  {Oreodoxia  regia),  Wallichia  caryatifolia,  Rhapis  variegaiuM, 
Phomix  sp.,  rattan  palm. 

12.  Coccua  heaperidum  L.  Collected  upon  alligator  pear  (Per9ea 
graHaaima),  guava  {Paidium  pomiferum),  Malpighia  glabra,  melon 
papaw  (Carica  papaya)  j  banana,  (Muaa  cavendiahi).  Camellia  japim^ 
ica,  coral  tree  {Eryihrina  criaii-^alli),  cocoa  tree  {Theobrama  cacao), 
Jamaica  apple  {Anona  cherimloa),  poinsettia,  orange,  Ficua  sp., 
English  myrtle. 

13.  Neolecanium  comuparvum  Thro.  Collected  upon  Magnolia 
grandi flora.  Magnolia  fuacata. 

14.  EuleCanium  corni  Bouche.  Collected  upon  persimmon,  swamp 
cypress. 

15.  Eulecanium  sp.    Collected  upon  sycamore. 

16.  Saisifctia  hemispharica  Targ.  Collected  upon  coffee  tree  {Cof* 
fea  arahica). 

17.  Saissetia  idea'  liern.  Coll<»cte(l  upon  coral  tree  {Eryihrina  criati- 
galli),  Rolden  dew-droj)  (I)uranta  plumieri). 

18.  Diaspis  bromeUir  Kern.    On  pineapple. 

19.  Diaspis  boisduvalii  Sign.    On  Phitnix  rrclinata. 

20.  Aspidiotus  cnnnUia'  Sign.  On  Magnolia  (jrandiflora.  Magnolia 
fuscata,  coral  tree  (Erythrina  cristi-galli),  evergreen  thorn  {Cratargus 
pyracantha),  Aralia  paperifira,  China-lKTry,  fiR. 

21.  Chrysomphalus  dictyospirmi  MoTfi,.    On  Rhapidophylum  hyatrix. 

22.  Aspitlfittus  hv(Uni  \'all.  On  saRo  pahn. 

23.  A  sjiidintus  lantania  Si>;n.  ( )n  allij^ator  pear  ( Peraea  gratiaaima) , 
jijiiavii  iPsidiam  pumifvrum),  Lo(|uat  iPhntina  japonica),  mulberr>', 
as|)araKns  vim*,  prickly  pahn  (Ayrocomia  rntxicana),  juniper. 

24.  Aspldintus  prrnicinsus  Conist.    On  jwar  tree. 

2').    CryptttphyUtispis  liquidamharis  Kot.     On  sweet  gum  tree. 
2i\.   (lirysnmphalus  aouidum  Linn.    The  most  abundant  scale  in  the 
park.    S(»in<'  of  the  plants  it  was  collected  upon  were  banana  (A/uao 
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cavendishi),  Arcdia  chabrierii,  Magnolia  grandiflora,  orange,  sweet 
olive,  camphor  tree,  oleander,  royal  palm  (Oreodoxia  regia),  date 
palm  {Phoenix  redinata),  prickly  palm,  {Agrocomia  mexicana)  screw 
pine,  cocoanut  palm,  Phomix  canariensis,  Chamerops  gracilis,  Metro^ 
sideros  sp.,  Aralia  paperiferoe,  poinsettia,  myrtle,  etc. 

27.  Chryaomphalus  obscunis  Comst.    On  pecan. 

28.  Odonaspis  inuaitata  Green.      On  bamboo  (Bamlmsa  argentia 
striata),  Japanese  bamboo  {Bambttsa  taisan  chiku). 

29.  Odonaspia  sp.    On  Bermuda  grass. 

30.  Lepidosaphes  beckii    Newn.      On    orange,    Citrus    trifoliata, 
CameUia  japonica. 

31.  Lepidosaphes  ghverii  Pack.    On  orange. 

32.  Ischnaspis  longirostris  Sign.     On  Eloeis  guineensis. 

33.  Parlatoria  pergandei  Comst.    On  Croton,  orange. 

34.  Parlatoria  proteus  Curt.     On  Elods  guineensis. 


THE  COCCIDiE  OF  BOULDER  COUNTY,  COLORADO 

By  T.  D.  A.  COOKEBBLL 

In  the  University  of  Colorado  Stiuiies,  Feb.,  1905,  I  published  tables 
for  the  separation  of  all  the  Rocky  Mountain  Coccidse  known  at  that 
time.  Not  many  have  been  added  since,  but  we  have  now  a  fair  list 
of  species  from  Boulder  County,  which  seems  worth  publishing. 
I  have  included  in  the  list  (marked  with  an  asterisk),  various  species 
brought  in  with  plants,  and  not  in  any  sense  members  of  the  fauna. 
These  are  of  interest  as  showing  the  way  in  which  Coccidse  are  carried 
about,  and  also  as  indicating  sources  of  interesting  material  to  those 
engaged  in  the  study  of  the  group. 

ORTHEZnNJB 

Orthezia  lasiorum  Ckll.  and  0.  olivacea  Ckll.  Both  common  at 
Boulder  in  nests  of  Lasiiis. 

I  will  take  this  opportunity  to  raise  once  again  the  question  whether 
the  Coccus  adonidum  L.  is  not  an  Orthezia.  I  so  referred  it  in  Proc. 
Phila.  Acad.,  1899,  but  Marchal  (Ann.  Soc.  Ent.  France,  1908,  p.  226) 
considers  it  to  be  Pseudococcus,  while  actually  quoting  the  description, 
in  which  appears  the  words,  '*  linea  dorsalis  longitt^inalis  eUvataJ* 
Sanders,  (Jour.  Econ.  Ent.,  1909,  p.  431)  reaching  the  same  conclusion 
as  Marchal,  or  merely  following  him,  even  refers  to  the  "  good  " 
Linnean  description.  As  I  had  already  said  my  say,  I  tried,  but 
without  success,  to  get  a  committee  of  entomologists  to  sit  on  this 
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question^  which  is  of  importance  as  affecting  the  name  of  a  common 
pest.    Could  the  Association  of  Economic  Entomologists  take  it  up? 

MONOPHLEBINJB 

*PaloBococcus  ro9x  Riley  and  Howard.  On  a  bunch  of  bananas  in 
a  grocery  store  in  Boulder. 

DAOTTLOPnNiB 

Dadylopius  confiLsua  Ckll.  Common  on  Opuniia  at  Boulder.  Also 
at  Salina. 

Ceropuio  lasiorum  Ckll.    Boulder,  in  nests  of  Lasius. 

Phenacoccua  cockereUi  King.  Boulder,  found 'by  Mr.  L.  C.  Brmgg 
on  wild  Prunii8.  The  following  measurements  from  this  material  are 
in  microns:  Antennal  segments  (1)  27,  (2)  50,  (3)  42,  (4)  30,  (5)  40, 
(6)  32,  (7)  27,  (8)  27,  (9)  52.  Middle  leg;  femur  with  trochanter, 
195;  tibia,  120;  tarsus  (without  claw),  85. 

Paeudocaccus  gtUierrezice  Ckll.    Boulder,  on  GtUierrezia, 

P.  roaeotindus  T.  and  W.  Ckll.  Variety  with  third  antennal  joint 
longer  than  usual.    Boulder,  with  Laaxus,  May,  1907. 

Erium  lichtenaioidea  Ckll.  Boulder,  abundant  on  Artemiaia.  Also  at 
Salina. 

TrionymuH  nanus  Ckll.    Described  from  Boulder. 

Ripersiella  leucosoma  Ckll.     Boulder. 

Riperaia  fimbriatula  Ckll.  and  King,  K,  salmonacea  Ckll.,  R,  viridula 
Ckll.,  and  R,  confusella  Ckll,  Boulder,  with  Laaiua,  The  following 
notes  were  made  on  the  male  of  R,  confuaellay  variety,  collected  on 
Flagstaff  Hill,  March  28,  1910,  with  Lasxus  americanua  (T.  and 
W.  Ckll.). 

Male.  Pale  pink,  eyes  dark  red;  mesothorax  darker  than  head  and 
prothorax,  no  dark  hands;  legs  rather  dark;  four  long  white  caudal 
filaments,  the  outer  much  shorter  than  the  inner;  head  8tM»n  from  above 
obtusely  triangular,  wi(l«»st  iM'hind  the  eyes;  length  of  wing,  1326  M. 

Th(»  accompanying  female  was  pule  pink,  elongate,  with  no  evident 
lateral  ta.ssels;  caudal  bristles  al)out  120  M.  It  appeared  to  be  in  the 
penultimate  stage. 

I  follow  the  Kernald  Catalogue  as  to  CtKcua,  but  it  is  possible  that  a 
(lifffTf^iit  interpretation  may  hold.  At  all  events,  the  name  Coccus 
should  properly  have  lM»en  restricted  to  what  we  now  call  Kermem^ 
following  the  plan  of  selecting  the  Ix^st-known  native,  economic  specioa. 
Moreover  ('^^ccun  is  the  ancient  name  of  Kermes. 

Phyaokermea  concolor  Coleman.    (.)n  Abies  lasiocarpa,  Lake  Eldorm^ 
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July  25,  1910  (E.  Bethel).  Smaller  than  P.  coloradensia,  the  trans- 
verse diameter  5  nmi.  or  less,  color  light  fulvous  brown.  Coleman's 
description  of  his  Calif omian  insect  on  Abies  concolar  is  too  short,  but 
doubtless  our  species  is  the  same.  P.  coloradensia  is  probably  confined 
to  Picea. 

*Eucalymnaiu8  tesseUatus  Sign.    On  a  hothouse  palm,  Boulder. 

PnMnaria  higelovioe  Ckll.  On  Chrysothamrvus,  Boulder,  June,  1910 
(E.  Bethel). 

Eriopeliis  coloradensia  Ckll.    Boulder  is  the  type  locality. 

DiASPINA. 

*Diaspis  boisduvalii  Signoret.    Boulder,  on  ferns  in  greenhouse. 

Chionaspis  pinifolice  Fitch.  Boulder  canon,  7340  ft.  on  Pinus  scop- 
ulorum.    Also  on  Flagstaff  Hill  and  at  Salina. 

Chionaspis  bruneri  Ckll.  Boulder,  on  Popvlus/  Preyed  upon  by 
ChUocorus  bivulnerus.  I  use  the  name  bruneri  instead  of  saliciS'-nigrce 
(Walsh),  because  Walsh's  species  was  never  recognizably  described, 
and  the  application  of  his  name  to  the  present  insect  is  mere  guesswork. 

*  Hemichionaspis  aspidistrce  Signoret.  Boulder,  on  ferns  in  green- 
house. 

Tarqionia  gramineUa  Ckll.  On  BoiUeUma  oligostachya.  Found  by 
Mr.  E.  Bethel  at  Boulder,  and  also  at  Leyden  and  Trinidad,  Colorado. 
This  species  was  discovered  in  New  Mexico,  and  was  considered 
extremely  rare,  but  Mr.  Bethel  has  found  it  abundant  and  destructive. 
.  *ChrysomphaliLS  aonidum  L.  Boulder,  on  Ficus  and  palms  in  green- 
house. 

*A8pidiotus  hederce  Vallot.  Boulder,  on  trailing  Asparagus  indoors 
(Miss  Olive  Jones). 

Aspidiotus  ancylus  Putnam.  Boulder,  on  apple  (D.  B.  Thurston). 
'  A.  juglans-regiae  Comst.,  var.  A  few  scales  on  the  bark  of  a  branch 
of  wild  plum,  brought  in  for  the  Phenacoccus;  Boulder,  June,  1910 
(Bragg).    The  material  is  scanty,  and  perhaps  not  quite  typical. 

*A.  pemiciosus  Comst.  On  Japanese  quince  shipped  in,  but  not 
planted  out,  Nov.  1908  (T.  B.  Holman). 


Explanation  of  Plate  29 

Fig.  1.  Trionymus  nanus  CkU.  on  roots  of  grass  under  a  stone.  Boulder,  Col., 
November,  1904. 

Fig.  2.  Ceroputo  lasiorum  Ckll.  in  nest  of  Lasius  interjecttu.  Las  Vegas,  New 
Mexico,  April,  1901. 

Fig.  3.     Orihezia  olivacea  Ckll.  in  nest  of  Lasius  sp.     Boulder,  Col. 

Fig.  4.  Orihezia  lasiorum  Ckll.  in  the  nest  of  Lasius  americanus.  Las  Vegas, 
New  Mexico,  April  25,  1910. 

Photographs  from  type  slides  kindly  made  for  me  at  the  Bureau  of  Entomology. 
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Appendix 

Since  the  above  paper  was  sent  in,  Mr.  E.  Bethel  has  sent  me  pieces 
otBettda  glandulosa  collected  at  Tolland  on  Aug.  26,  plentifully  infested 
with  Ptdvinaria  and  Eriococctia.  Tolland  is  at  an  altitude  of  8890  ft.» 
which  is  very  high  for  coccids;  and  while  it  is  not  in  Boulder  County, 
it  is  only  a  few  miles  south  of  the  line. 

The  Eriococcus  is  unfortunately  represented  only  by  males,  but  the 
species  is  probably  E.  borealis  Ckll.,  the  only  one  known  to  occur  at 
high  altitudes.  The  Pvlvinaria  is  represented  by  adults  of  both  sexes, 
and  is  a  very  puzzling  form  of  the  P.  tritis  group.  Provisionally  I 
regard  it  as  a  variety  of  P.  occidenialis  Ckll. 

Ptdvinaria  occidentalia  var.  tubalpina  n.  var. 

9  Reeembling  P.  innumerabUiSj  with  the  same  sort  of  ovisac;  scale  very  dark 
brown,  hard  to  clear,  6.5  mm.  long,  5.5  broad;  marginal  bristles  22-30  At  long^ 
much  more  distant  from  one  another  than  the  length  of  one.  Anterior  tibia  ISO  j^^ 
its  tarsus  (without  claw)  85;  claw  stout,  strongly  curved;  tarsal  digitules  quite  stouty 
55  f^  long;  claw  digitules  with  large  knobs,  about  7  /^  diameter.  Antenns  8-jointed« 
joints  measuring  in  /i  (1)67;  (2)  67;  (3)  100-102;  (4)  67-75;  (5)  67;  (6)  35-40;  (7) 
30-32;  (8)  57.  Hair  on  first  joint  not  very  long;  second  with  two  bristles,  one  very 
long,  fully  112  /i;  third  with  one  bristle,  not  very  long;  fifth  with  a  very  long  bristle, 
105  /i;  sixth  and  seventh  each  with  a  short  bristle;  eighth  with  many,  none  very  long. 
The  immature  female  scales  have  a  certain  amount  of  thin  glaAHy  secretion  on  the 
dorsal  surface. 

cf  Head  and  nicttothorax  black  (brown  by  transmitted  light);  neck  reddish; 
prothorax  dark  re<l;  abdomen  dark  reddish;  legs  and  antenna  brown.  length  about 
1700  /%  excluding  caudal  filaments,  which  are  about  1 100  f,  and  stylus,  which  is  405  /i; 
head  small,  270  /*  wide;  wings  1530  /*  long  and  760  wide;  anterior  tibia  440  /',  its 
tarsus  200. 

The  glassy  white  male  puparium,  2  mm.  long,  is  as  in  P.  nbesicr,  except  that  the 
posterior  transverM'  lin(^  or  bands  arc  continuous  acrofw  the  dorsum. 

This  male,  compared  with  that  of  P.  ribesicF^  a.s  beautifully  figured 
by  Newstead,  is  seen  to  have  the  same  coloration,  but  the  caudal  fila- 
ments are  much  shorter,  and  the  anterior  tibiie  are  longer.  In  sub» 
alpina  the  fourth  antennal  joint  (220  m)  is  much  longer  than  the  fifth 
(150  m)»  while  in  ribiftia:  they  are  not  far  from  equal.  For  the  male  of 
P.  vitii<,  we  have  Signor<>t's  figures.  According  to  these  P.  viti9  has 
the  caudal  filaments  very  long,  as  in  ribesio',  the  fourth  antennal  joint 
also  about  as  in  ribcsiir,  but  the  anterior  tibia  long  as  in  subalpina, 

P.  ifinumtrabilis  male,  as  figuretl  by  Howard,  has  the  caudal  fila- 
ments relatively  short,  as  in  subdljnnn,  but  the  fourth  and  fifth  anten- 
nal joints  are  about  e(jual  and  the  tibia*  are   rather  short. 

The  frnialr  of  sutnilpina  seems  to  be  distinguishetl  by  the  relatively 
short  tarsus  and  certain  featur(*s  of  the  antenna*.  The  hairs  on  the 
antenna*  are  practically  as  in  P.  vitia  (as  figure<l  by  Newstead),  except 
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that  those  on  the  last  joint  are  shorter,  none  longer  than  the  joint 
itself.  The  antennal  curve  (based  on  the  lengths  of  the  joints)  is 
nearly  as  in  ocddentdlis,  ehrhomi  and  cockereUi,  but  is  not  like  tnnum- 
erabUis,  the  third  and  fifth  joints  being  much  longer.  (For  innutner-- 
abilis  I  have  two  composite  curves,  based  on  15  and  9  antennsB 
respectively,  measured  by  King.) 

I  supposed  at  first  that  my  insect  would  prove  to  be  P.  innumerabilis 
betheli  King,  ^  described  from  Colorado,  and  at  first  stated  to  be  from 
Bettda,  but  really  from  Alnus.  This  betheli  form,  however,  really  seems 
to  be  innumerabUia,  and  at  any  rate  its  special  characters  are  not 
found  in  aubalpina. 

P.  vitis  verrucoscB  King,  found  at  Hamburg  on  Betula  verrucosa,  has 
the  last  antennal  joint  shorter,  marginal  hairs  40  /x,  tibia  188  /x,  and 
tarsus  96  (data  from  King).  It  does  not  appear  to  be  our  species. 
Mr.  J.  G.  Sanders  (Joum.  Econ.  Ent.,  Dec.  1909)  has  stated  that 
P.  vitis,  ocddentalis  and  innumerabilis  are  all  one  species.  There  is  no 
doubt  that  his  illuminating  experiments  throw  much  light  on  the 
variability  of  P.  innumerabilis,  and  its  adaptability  to  different  plants. 
Indications  of  all  this  had  been  given  by  other  writers,  especially  Eang 
(Psyche,  May  1901),  and  it  must  doubtless  be  admitted  that  we  have 
too  many  names  in  this  group.  Newstead  treats  P.  ribesice  as  a  vari- 
ety of  vitis,  but  nevertheless  when  he  made  experiments  similar  to 
those  of  Mr.  Sanders,  transferring  the  insects  to  twenty  different 
plants,  he  met  with  no  success,  although  the  larvse  were  seen  to 
hatch.  It  thus  appears  that  in  the  P.  vitis  groups  there  exist  one  or 
more  very  polyphagous  species,  and  others  which  are  virtually  con- 
fined to  one  type  of  plant.  The  monophagous  forms  should  no  doubt 
be  classed  as  true  species,  although  they  may  very  closely  resemble 
the  common  widespread  vitis  or  innumerabilis.  As  to  the  identity  of 
P.  vitis  with  innumerabilis  and  occidentalis,  I  am  far  from  positively 
asserting  that  Mr.  Sanders  is  wrong;  but  if  he  has  data  proving  it,  he 
he  has  not  yet  published  them,  and  until  he  does  so  I  am  wholly 
unwilling  to  accept  his  dictum  as  final.  Apparently  these  things  have 
small  but  real  distinctive  characters,  and  I  fear  that  in  these  and  other 
instances  there  will  be  a  tendency  to  "  lump  "  uncritically,  partly 
because  it  saves  much  trouble,  and  partly  as  a  reaction  against  too 
much  *'  splitting." 

P.  innumerabilis  is  common  in  Denver.  If  all  the  insects  now 
discussed  are  one  species,  it  is  just  possible  that  the  eggs  or  larvs 
were  brought  to  Tolland  by  a  bird,  a  distance  of  about  30  miles.  I 
can  hardly  doubt,  however,  that  subalpina  is  native,  and  if  not  a  form 


^Pulvinaria  innumerabilis  betheli:  was  described  from  "Colorado."  I  leam  from 
Mr.  Bethel  that  it  was  obtained  on  Alnus  tenuifolia  at  Grand  Lake,  Middle  Park. 
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of  the  northwestern  occidentalis  (surely  not,  if  occidentalis  is  ttally  to 
be  united  with  vUis),  then  a  distinct  species.  I  use  a  varietal  name 
here,  as  I  have  in  many  other  cases,  to  indicate  a  form  the  taxonomie 
position  of  which  is  uncertain. 


LIFE  HISTORY  NOTES  AND  CONTROL  OF  THE  COMMON 

ORCHARD  MITES  TETRANYCHUS  BIMAC- 

ULATUS  AND  BRYOBIA^RATENSIS 

By  G.  P.  Weldon,  Grand  Junction,  Oolorado 

Little  is  known  about  the  wintering  habits  of  the  various  species 
of  mites  belonging  to  the  genus  Tetranychus.  It  may  be  of  interest 
to  some  of  the  readers  of  the  Journal  op  Economic  Entomoloot,  if  in 
this  article  a  brief  account  is  given  of  the  hibernation  of  one  of  the 
more  common  species  found  in  Colorado. 

During  the  summer  seasons  of  1908,  1909  and  1910,  T.  himaadatuB 
has  been  of  general  occurrence  throughout  the  orchard  sections  of  the 
Western  Slope  of  Colorado,  and  in  many  cases  their  numbers  have 
become  so  oj^u^d^^t  and  their  attacks  so  severe,  that  considerable 
injury  to  trees  and  fruit  has  been  the  result. 

Hibernation  of  T.  bimaculatus. — In 'the  spring  of  1908  a  number 
of  apple  trees  were  banded  with  '*  tree  tanglefoot  *'  to  trap  the  woolly 
aphis  as  it  migrated  from  the  rootsto  the  hranehes  of  the  trees.  On 
April  27,  quite  a  numlH»r  of  the  alwve  species  of  mite  were  found  in 
the  lower  margin  of  a  hand,  which  incUcated  t^at  they  had  hibernated 
in  the  soil  clom*  to  the  tn»e.  During  the  early  fall  of  the  same  year, 
Mr.  ().  B.  Whipple,  who  was  at  that  time  Field  Horticulturist  of  the 
Colorado  Experiment  Station,  at  (irand  Junction,  sent  me  some  red 
mites  of  this  species  for  identification,  which  he  had  collected  on  the 
ground  where  they  ha<l  migrated  in  abundance  from  some  peach  trees, 
U})on  the  foliage  of  which  they  had  been  feeding.  During  the  summer 
of  1909,  T.  bimaculatus  was  very  plentiful  on  orchard  trees  at  Pali- 
sade, Colo.,  and  I  had  an  opportunity  of  observing  the  same  thing. 
On  August  9,  the  mites  wen»  found  to  Ik»  leaving  the  trees  in  great 
numbers.  There  were  so  many  of  them  that  the  ground  was  literally 
red  in  places,  and  their  silvery  welxs  were  everywhere  to  be  seen.  An 
examination  of  clods  of  earth  in  the  orchard,  showed  that  the  mitet 
had  sought  shelter  )>eneath  them,  and  the}'  were  found  going  into  the 
soil  at  distances  up  to  fully  eight  feet  from  the  nearest  tree.  Upon 
breaking  o|N>n  small  clods  hundreds  of  the  mites  would  often  be  found 
nvithin.    \\vh»  were  found  in  the  little  soil  spaces,  and  a  careful  tearcli 
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for  eggs  was  made.  The  search  resulted  in  not  finding  a  single  one. 
A  large  abundance  plum  tree,  at  the  base  of  which  myriads  of  the  mites 
entered  the  soil  in  August,  served  as  an  observation  place  until  Octo- 
ber,  when  the  work  ceased  imtil  spring.  On  the  23rd  of  March  the 
tree  was  again  visited,  and  an  examination  of  the  soil  near  the  crown 
was  made  for  mites  which  it  was  thought  had  surely  hibernated  there 
over  winter.  Clod  after  clod  was  broken,  myriads  of  the  dead  mites 
were  found,  and  the  search  became  discouraging.  Finally  a  clod 
which  was  quite  moist,  and  which  had  probably  retained  its  moisture 
all  winter,  was  broken  inJLo,  and  there  in  a  tiny  soil  cavity  was  a  nest 
of  only  half  a  dozen  lively  little  red  mites,  which  had  survived  through 
severe  winter  weather,  at  a  depth  of  1.25  inches  beneath  the  surface  of 
the  soil.  The  striking  fact  that  where  millions  had  entered  the  soil  in 
the  fall,  only  a  very  few  individuals  survived,  was  attested  by  the  tre- 
mendous lot  of  dead  ones  encountered  during  the  search,  and  only  a 
half  dozen  live  ones.     Truly  it  was  a  case  of  the  survival  of  the  fittest. 

Summer  Habits  of  T.  bimaculatus. — This  is  the  only  species  of 
TeiranychuB  that  I  have  found  feeding  upon  orchard  trees.  The  close 
association  of  this  species  with  Bryobia  pratensis  has  made  it  very 
difficult  for  the  orchardists  to  distinguish  the  one  species  from  the 
other.  T,  bimaculatiis  has  been  commonly  found  in  the  orchards  on 
apple,  plum,  prune,  peach,  pear,  cherry  and  almond  trees.  Most  of 
our  shade  trees  seem  subject  to  their  attack,  and  small  fruits  are 
quite  often  severely  injured.  Especially  have  they  been  abundant  on 
raspberry  bashes,  and  some  of  the  raspberry  growers. have  attrib- 
uted not  only  the  failure  of  their  fruit  crop,  but  also  the  death  of 
many  bushes  to  the  attack  of  this  little  pest. 

The  season  during  which  this  pest  becomes  serious  is  fortunately 
short.  It  is  seldom  that  their  injiuy  becomes  great  until  the  hot 
weather  of  July,  and  while  a  few  commence  work  quite  early  in  the 
season,  it  is  not  usual  to  see  them  in  great  numbers  until  the  excessive 
heat  of  midsummer  accelerates  their  development.  Often  the  orchard- 
ist  is  hardly  aware  of  their  presence  until  the  latter  part  of  July, 
when  he  suddenly  notices  the  foliage  of  his  trees  turning  yellow,  and 
at  this  time'he  may  also  witness  a  wholesale  migration  of  the  little  red 
pests  to  the  ground,  where  every  clod  turned  over  reveals  the  hiding 
place  for  hundreds  of  them.  Slowly  they  make  their  way  into  the  soil 
to  a  depth  of  presumably  never  more  than  two  inches,  where  condi- 
tions will  probably  be  favorable  for  at  least  a  few  of  them  to  survive 
the  winter.  On  the  26th  of  July  this  season,  the  first  downward  migra- 
tion of  mites  was  noticed  in  two  orchards  near  Grand  Junction,  and 
the  soil  for  several  feet  on  every  side  of  infested  trees  was  alive  with 
them. 


432  JOURNAL  OF  ECONOMIC  ENTOMOLOGY  (VoL  8 

During  the  time  that  the  mites  are  feeding  on  the  foliage  of  trees, 
they  are  green  in  color,  with  dark  colored  spots  plainly  showing  on  the 
dorsum.  As  soon  as  feeding  ceases  the  color  almost  immediately 
changes  to  some  shade  of  orange,  or  red.  The  first  mites  found 
migrating  to  the  ground  this  season,  were  a  light  orange  color,  with 
one  large  dark  spot  in  the  center  of  the  dorsal  surface  of  the  body. 
When  kept  in  a  small  box  for  a  few  days  these  gradually  became 
more  red  in  color,  and  all  trace  of  the  dark  spots  disappeared.  The 
dark  spots  are  undoubtedly  due  to  the  body  contents  of  the  mitee, 
and  the  red  color  seems  to  be  an  indication  that  feeding  has  ceased. 
This  is  true  at  least,  for  the  mites  that  feed  upon  orchard  trees. 

Control  of  T.  bimaculatus. — Occasionally  it  becomes  necessary  to 
fight  this  pest  by  means  of  a  spray,  and  we  have  found  nothing  better 
than  sulphur,  which  may  be  either  dusted  on  the  trees,  or  applied  with 
water  as  a  liquid  spray.  I  have  had  splendid  success  in  treating  trees 
for  this  red  spider,  with  one  pound  of  sulphur  in  from  three  to  five 
gallons  of  water,  the  weaker  mixture  being  apparently  just  as  effective 
as  the  stronger.  A  small  amount  of  soap  used  in  the  water,  will  cause 
the  sulphur  to  settle  to  the  bottom  of  the  spray  barrel  or  tank,  and  a 
good  agitator  will  keep  it  stirred  up  in  fairly  good  shape,  so  that  a 
thorough  application  may  be  made  with  any  of  the  ordinary  nossles. 
It  is  important  that  the  sulphur  \yo  finely  scroened  so  that  all  lumps 
may  be  taken  out  before  usinR.  Lime  and  sulphur  applied  in  the 
early  spring  while  the  trees  are  dormant,  has  not  proven  a  successful 
spray  for  T.  bimaculatus,  A  great  many  orehards  treated  with  lime 
and  sulphur  in  the  spring,  have  In^en  observed  this  summer,  and 
while  Brijithia  pratensin  has  lx»en  practically  extiTminated  in  all 
orchards  when*  such  a  spray  was  used,  Tctranychus  bimaadaius  has 
later  appeared  abundantly. 

The  tiny  l)lack  lady-bird  In^etle,  Scymnus  punctuffit  is  quite  com- 
monly found  feeding  on  red  spiders,  hut  nowhere  has  it  bei»n  found 
plentiful  enough  to  be  6f  much  service  in  their  control. 

Winterinc;  of  Hryobia  pkatknsis. — This  species  of  mite  is  com- 
monly found  in  the  egg  stage  during  the  winter  season.  Occasionally, 
however,  th(»y  have  bi»en  found  in  houses  wh«Te  the  adults  hibernate, 
causing  more  or  less  inconvenience  to  the  house-wife.  Their  tiny  red 
eggs  are  very  conunonly  found  on  almond,  pear,  plum,  prune,  cherry, 
apple  and  peach  trees. 

SiMMKii  iiAHiTS  OF  B.  pRATEXsis. — The  injurv  to  trees  from  B. 
pratensis  is  (juite  similar  to  the  injury  from  T.  fnmaculatus.  The 
abs<»nce  of  webs  often  makes  it  more  difficult  to  detect  this  species. 
The  same  varieties  of  trees  were  fountl  infested  with  the  brown  mite 
that  were  found  infested  with  the  red  spider.     There  seems  to  be  a 
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distinct  (lifferei\{biation  of  the  broods  of  B.  praiensU,  and  while  it  is 
quite  a  difficult  matter  to  determine  definitely  this  point,  the  fact  that 
at  certain  times  practically  all  the  mites  in  a  certain  orchard  will  be 
adult,  while  at  other  times  only  the  little  red,  six-legged,  nymphs,  or 
only  the  eggs  will  be  seen  in  any  numbers,  would  seem  to  indicate  that 
there  is  a  more  or  less  distinct  separation  of  broods. 

This  species  of  mite  often  deposits  the  eggs,  n^hich  remain  on  the 
trees  all  winter,  before  the  first  of  August,  and  after  that  time  sci^cely 
any  mites  can  be  found,  and  nd  injury  need  be  expected  from  them 
for  the  rest  of  the  season. 

Control  op  B.  pratensis. — ^The  control  of  this  mite  is  quite  a 
simple  matter.  Unlike  T.  btmaculaius,  which  is  not  effectively  con- 
trolled by  a  dormant  spray  of  Ume  and  sulphur,  this  species  is  con- 
trolled perfectly  by  such  a  spray.  Many  orchards  which  contained 
a  large  number  of  eggs  of  this  mite,  both  unsprayed  and  sprayed  with 
lime  and  sulphur,  have  been  under' observation  since  the  time  of 
spraying  in  April,  to  the  present  date,  August  4.  ^fn  no  case  have 
lime  and  sulphur-sprayed  trees  been  found  even  moderately  infested 
with  this  species  of  mite.  At  most,  only  a  very  few  individuals  have 
been  seen  upon  sprayed  trees.  Three  peach  orchards,  one  not  treated 
with  lime  and  sulphur,  and  adjoining  orchards  on  two  sides  each 
sprayed  with  "  Rex  "  solution,  were  found  to  contain  eggs  in  abund- 
ance, and  each  was  closely  watched  while  the  eggs  were  hatching  so 
that  the  effect  of  the  lime  and  sulphur  might  be  determined.  It  was 
found  that  the  eggs  hatched  upon  both  the  treated  and  untreated  trees. 
On  the  former  the  mites  would  die  in  a  short  time  after  hatching.from 
the  eggs,  while  on  the  latter  development  was  unchecked.  As  a  con- 
sequence the  unsprayed  orchard  soon  had  quite  a  severe  infestation 
of  mites,  while  the  two  treated  orchards  have  been  entirely  free  from 
them  all  season. 

When  orchards  have  not  been  treated  with  a  dormant  spray  of  lime 
and  sulphur  it  is  often  necessary  to  use  a  summer  spray,  and  again 
sulphur  seems  to  be  more  effective  than  anything  else.  It  was  found 
that  only  a  few  of  the  adult  mites  were  killed  by  the  sulphur,  but  that 
the  tiny  larvse  were  destroyed  as  soon  as  they  hatched  from  the  eggs. 
Consequently  after  the  sulphur  treatment,  many  adult  mites  may  be 
seen  on  the  trees  for  a  few  days;  for  example,  some  pear  trees  sprayed 
on  July  1st,  with  sulphur,  using  1  pound  to  5  gallons  of  water,  were 
examined  on  July  5th,  and  many  adult  mites  were  found  on  the  foli- 
age. On  July  8th,  not  a  single  adult  could  be  seen,  and  with  the  excep- 
tion of  an  occasional  newly  hatched  mite  the  trees  were  free  from 
them.  Last  season's  experiments  revealed  the  same  facts  in  regard 
to  the  sulphur  treatment  for  mites,  and  in  those  states  where  trouble 
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from  these  peets  demands  that  something  must  be  done  to  check  their 
onslaMght,  either  a  dormant  spray  of  lime  and  sulphur,  or  a  summer 
treatment  with  flowers  of  sulphur  wiU  probably  be  found  perfectly 
effective. 


NOTES   OF  THE  SEASON   IN   CONNECTICUT. 

By  W.  E.  Brrton 

The  prevalence  or  absence  of  the  various  insect  pests  and  their 
natural  enemies  varies  greatly  from  year  to  year,  and  though  observai- 
tions  regarding  them  may  not  possess  great  scientific  value,  nevertlie- 
less  such  records  should  be  keift  when  posrible,  and  if  published  in  a 
periodical  like  the  Journal,  will  show  something  of  interest  and  value 
in  the  progress  of  the  distribution  of  certain  species  and  their  fluctua- 
tion, or  periods  of  serious  injury  and  subsequent  decline. 

Aphids,  which  were  generally  abundant  last  year,  have  been  com- 
paratively scarce  during  the  present  season.  Of  course,  some  kinds 
are  always  present,  but  the  rosy  apple  aphis,  which  did  such  serious 
damage  in  1909,  was  almost  wholly  absent  in  1910,  and  in  some 
orchards  much  searching  was  necessary  to  find  a  single  colony.  In  no 
instance  did  a  case  of  injury  from  it  come  to  my  notice.  Eggs  of  the 
16-spotted  lady  l)eetle,  Anatis  IS-punctata  Oliv.,  were  extremely 
abundant  on  the  trunks  and  branches  of  apple  trees  early  in  May, 
fifteen  to  twenty  clusters  containing  altogether  several  hundred  eggs, 
being  often  found  on  a  single  tree.  It  may  therefore  l>e  aMsumed  that 
this  Coccinellid  played  a  r61e  of  no  mean  importance  in  checking  the 
depredations  of  the  rosy  apple  aphis,  hut  it  was  not  the  only  natural 
enemy,  as  many  of  the  aphids  were  parasitized  late  in  1909  by  Megori^^ 
mu8  fieicheri  Cwfd.,  and  syrphid  and  Chrysopa  larvie  were  abundant. 
The  green  apple  aphis,  .4.  pomi  I)e  (i.,  was  pr<>sent  l)oth  seasons  in 
moderate  nunil>ers. 

White  grubs  were  destructive  to  grass  lands  in  1909,  and  June 
beetles  were  abundant  early  the  following  season,  even  defoliating 
trees  in  some  sections  of  the  state.  Rose  iMM'tles  were  present  in  usual 
numbers,  and  caused  the  ordinary'  amount  of  damage  in  gardens  and 
vineyards. 

One  characteristic  of  1010  is  the  scarcity  of  sphinx  larvir,  and  neariy 
all  those  ol)ser\'ed  wen*  strongly  parasitiscnl.  Especially  has  this  been 
true  of  the  common  tomato  or  tobacco  worms,  PhlegeihontiuB  mxia 
Johan.  and  /'.  quinquemaculaia  Linn,  every  caterpillar  which  we  have 
taken  shom'ing  before  pupation  the  cocoons  of  Apanteles  conyregoliM 
Bay. 
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Canker  worms,  chiefly  the  fall  species  Alaophila  pometaria  Harr., 
were  abundant,  and  their  devastation  was  widespread  throughout 
the  state  on  many  different  kinds  of  trees. 

Cut  worms  were  especially  troublesome  in  June,  and  much  damage 
was  reported  to  this  office. 

Sawfly  larvse  of  several  unusual  kinds  were  observed  feeding  upon 
plants  not  commonly  attacked.  The  peach  sawfly,  Pamphilius 
persicum  MacG.,  defoliated  many  trees  in  some  of  the  large  peach 
orchards,  and  though  I  have  not  learned  of  any  attempt  to  check  their 
ravages  by  spraying,  some  of  the  orchardists  are  now  planning  to 
spray  their  trees  in  1911  with  lead  arsenate  to  prevent  a  repetition  of 
the  injury. 

The  result  of  the  campaign  against  the  gypsy  moth  colony  at 
Wallingford  has  been  most  satisfactory,  and  through  the  efficacy 
of  lead  arsenate  spraying  and  of  tanglefoot  and  burlap  bands  the 
number  of  caterpillars  was  so  greatly  reduced  that  before  the  end  of 
the  season  the  combined  efforts  of  a  gang  of  fifteen  men  resulted  in 
finding  only  a  few  examples  during  a  week  of  careful  searching.  At 
the  Stonington  infestation  good  progress  was  also  made,  and  though 
more  caterpillars  were  taken  than  in  1909,  the  whole  number  might 
have  been  produced  by  a  single  egg-mass  overlooked  in  scouting 
during  the  winter. 

The  brown-tail  moth,  Euproctis  chrysorrhcea  Linn.,  which  has 
hitherto  not  appeared  in  Connecticut  except  on  nursery  stock  im- 
ported from  Europe,  was  found  at  Thompson  in  April,  1910,  by  some 
men  who  were  engaged  in  pruning  trees  on  a  large  estate.  We  sent 
men  to  the  vicinity  to  investigate,  and  seven  or  eight  pear  and  apple 
trees  were  found  infested,  and  were  at  once  sprayed  with  lead  arsenate. 
Later  some  nearly  full-grown  caterpillars  were  discovered  at  Putnam. 
Both  of  these  towns  are  in  the  northeast  comer  of  the  state,  and  the 
infestation  is  no  doubt  due  to  the  natural  spread  of  the  pest,  which 
for  two  or  three  years  has  been  known  to  be  near  the  borders  of  Con- 
necticut in  both  Massachusetts  and  Rhode  Island.  A  systematic 
examination  must  be  made  of  this  region  after  the  leaves  drop,  combin- 
ed with  the  destruction  of  all  winter  nests  found. 

During  the  past  few  weeks  nearly  all  of  the  birches  known  as  the 
white,  gray,  or  bobbin  birch,  Betvla  populifolia,  have  been  defoliated 
by  the  birch  bucculatrix,  Bucadatrix  canadensisella  Chamb.,  through- 
out the  northern  and  eastern  portions  of  the  state.  This  insect,  though 
a  pest  in  northern  New  England  and  in  certain  seasons  in  Massachusetts 
and  Rhode  Island,  has  not  during  my  residence  of  over  sixteen  years 
in  Connecticut  shown  any  such  outbreak. 

Other  points  worth  noting  in  this  paper  are  the  increasing  damage 
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to  shade  trees  by  the  leopard  moth,  ZeuMera  pyrina  linn.,  which  is 
boring  in  the  branches  of  various  lands  of  trees  in  the  dties,  and  by 
the  woolly  maple  leaf  scale,  Phenaeoccus  aemeola  King,  which  here 
confines  its  attacks  chiefly  to  the  sugar  maple.  The  maple  borer, 
PloQianotua  tpeciosua  Say,  is  still  a  serious  pest  of  sugar  maple  shade 
trees  in  towns  and  cities,  over  rixty  adults  being  taken  by  the  gypqr 
moth  men  in  Wallingford  during  their  work  of  turning  bands.  Though 
this  insect  is  not  considered  as  a  forest  insect,  the  writer  has  seen  its 
damage  in  wooded  areas  of  perhaps  twenty-five  acres  in  extent  in 
western  Massachusetts  and  in  New  Hampshire. 

The  elm  leaf  beeUe  has  done  great  damage  in  certain  parts  of  the 
state,  especially  where  the  elms  were  not  sprayed  last  season;  but  in 
New  Haven,  Milford,  and  other  places  where  a  systematic  spraying  of 
the  trees  was  practiced  in  1909,  beeUes  have  been  rather  scarce,  though 
in  most  of  these  towns  spraying  has  again  been  practiced  this  year. 


Scientific  Notes 

BrccuLATRix  CANADEN1II8BLLA  Chamb. — ^Tho  worlc  of  thill  Tioeid,  which  haii  this 
year  been  very  abundant  and  destructive  in  many  parts  of  New  England,  has  beeti 
observed  on  the  birches  (Betula  populifolia),  throughout  Rhode  Island,  up  through 
Eastern  Massachusetts,  west  as  far  as  Springfield,  Mass.,  and  north  to  Manchester, 
N.  H.,  and  to  about  12  miles  west  of  Nashua,  N.  H.  According  to  adWces  sent  us 
by  Captain  Philbrook,  it  is  present  in  Maine  as  far  east  as  Augusta  and  he  has  also 
noticed  it  in  Waterville.  At  Melrose  Highlands,  where  it  has  been  \'er>'  commoDp 
the  small  white  moulting  cnooons  of  the  larw  were  first  noticed  on  the  leaves  of  the 
birches  on  August  29.  The  pupal  cocoons  were  first  obst^n-ed  in  the  field  Septem- 
ber 9th,  and  on  the  10th  the  Urvie,  which  had  been  abundant  on  the  leaves  a  few 
days  before,  had  almost  all  disappeared.  As  a  rrsult  of  the  work  of  this  insect,  the 
leaves  of  the  majority  of  the  birchrs  in  the  wo(k1s  about  hen*  arc  prematurely  dead, 
brown  and  shrivelle<i,  and  thijf  condition  has  been  n*|)orto<l  from  a  great  many 
localities  throughout  the  infesti-d  arvn. 
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DISCUSSION   AND    CORRESPONDENCE 
Food  of  the  Bobwhite 

I  must  protest  against  the  undue  praise  given  by  Prof.  C.  F.  Hodge 
to  a  paper  *  on  the  Food  of  the  Bobwhite,  published  in  the  June 
number  of  The  Journal.  This  account  adds  nothing  to  the  publi- 
cations by  Dr.  Sylvester  D.  Judd  of  the  U.  S.  Biological  Survey,  except 
what  is  based  on  tests  as  to  the  choice  of  food  by  practically  domesti- 
cated birds. 

For  many  reasons  feeding  experiments  with  confined  birds  are 
useless  as  furnishing  analogies  to  the  conduct  of  individuals  of  the 
species  under  natural  conditions.  It  is  almost  impossible  wholly  to 
remove  the  factor  of  human  choice  of  the  food.  Moreover  the  usual 
change  in  amount  of  exertion  by  the  birds,  the  absence  of  enemies, 
and  other  changed  conditions  make  different  impulses  and  behaviour 
almost  unavoidable  and  certainly  result  in  a  different  attitude  toward 
food.  There  are  no  better  illustrations  of  the  effects  of  confinement 
than  animals  in  zoological  gardens.  As  is  well  known,  very  few  of 
them  get  their  natural  diet  and  some,  indeed,  will  not  thrive  on  any 
thing  like  their  natural  food,  or  conversely,  they  do  thrive  on  a  regimen 
they  never  experience  in  nature.  For  instance,  the  anteaters  and  the 
solenodon  in  captivity  subsist  on  hard  boiled  eggs.  Is  it  not  just  as 
reasonable  to  draw  an  analogy  here  as  in  the  case  of  quails  fed  clothes 
moths,  mosquitos  and  hbuse  flies? 

A  few  instances  from  records  of  feeding  experiments  by  the  Biolog- 
ical Survey  will  further  show  the  fallacy  of  basing  conclusions  as  to 
economic  value  on  the  behaviour  of  captive  birds.  A  shrike  willingly 
devoured  a  goldfish  and  a  black  bass;  items  of  food  it  probably  never 
gets  in  the  wild  state.  A  bluejay  refused  to  eat  acorns,  dozens  of 
which  were  found  in  collected  stomachs;  disdained  beech  nuts,  another 
favorite  natural  food,  and  would  not  touch  a  live  English  sparrow  nor 
a  mouse,  though  both  birds  and  mice  have  been  found  in  the  stomachs 
of  wild  birds.  A  caged  bluebird  refused  the  ground  beetle,  ScarUes 
subterraneiiSy  but  wild  ones  eat  it.  English  sparrows  would  not  eat 
dandelion  heads,  though  free  birds  are  commonly  observed  rifling 
them  of  their  seed.  Bobwhites  tested  here  refused  plant  lice;  those 
tested  by  Mrs.  Nice  ate  them  freely.    A  confined  song  sparrow  rejected 


*  Food  of  the  Bobwhite.     Margaret  Morse  Nice,  Clark  University,  Worcester, 
Mass.    With  an  introduction  by  C.  F.  Hodge.    Joum.  of  Economic  Entomology. 
Vol.  Ill,  No.  3.    Jmie,  1910.    Pp.  295-313. 
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Diabroiica  and  Hippodamia;  both  have  been  revealed  by  examinations 
of  the  stomachs  of  wild  birds.  Perhaps  the  most  surprising  case  is  of  a 
song  sparrow  refusing  seeds  of  lamb's  quarters,  and  smartweed,  and 
finally  only  being  starved  into  eating  seeds  of  pigweed.  Under  natural 
conditions  these  are  favorite  foods. 

Such  instances  clearly  show  the  futility  of  experiments  on  confined 
birds  in  so  far  as  learning  food  preferences  is  concerned.  It  will  be 
readily  admitted  that  such  experiments  are  even  more  disappointing 
when  data  as  to  the  quantity  of  food  consumed  by  wild  birds  is  desired. 
The  only  way  to  determine  accurately  the  economic  value  of  the 
various  species  of  birds  is  to  learn  their  relations  to  other  organisms 
under  the  unmodified  conditions  of  areas  voluntarily  inhabited  by 
wild  individuals.  Experience  has  shown  that  the  best,  if  not  the 
only  thoroughly  reliable  methods,  are  the  analysis  of  authentic  pel- 
lets, or  fseces,  or  the  contents  of  the  crop,  gizzard  or  other  parts  of  the 
alimentary  canal.  Hence  the  paper  under  discussion,  all  original 
information  in  which  is  based  on  studies  of  captive  birds,  fails  as  a 
contribution  to  knowledge  of  the  economic  value  of  the  bobwhite. 

The  fact  that  numerous  names  of  weeds  and  insect  pests  were 
added  to  the  list  of  seeds  and  insects  found  in  collected  stomachs  by 
Judd  is  of  no  significance.  Beneficial  insects  and  cultivated  fruits 
and  grains  could  just  as  well  have  been  fed  to  the  !)ir(ls  and  a  directly 
opposite  impression  given.  Rut  in  neither  case  wouhl  the  result  l>e  a 
guide  to  the  l)ehaviour  of  the  !)ol)white  under  natural  condition.**. 
A  knowledjje  of  that  behaviour,  and  that  only,  is  of  value  in  determin- 
ing the  economic  status  of  a  species. 

W.  L.  Mc.Vtee. 


AMKHKWN    ASSOCIATION   OF   KCONoMIC   KNT()M0IX>G1STS 

The  twi'iity-thinl  aiinuHl  riHH'tinj^  of  this  A.s.s4Miation  will  Ix'  hfld  at  Minn<*apolui, 
Miniu*j*ota,  diirin>(  thi*  Chri«tn«w  !»<)li<i.'4vs. 

Arihc  mid  a».*ficittte  mrmtH-rn  will  HToive  further  notict*  concerning  the  meeting 
and  blanks  will  \m*  >vi\\  f*o  that  thr  titlen  of  pap<*rs  can  Iw  entcro<i  and  rrtumed  to 
tiir  S<'(Tftary  Infon'  thi*  pm^nun  i.^  niadr  up. 

Furtujn  vi*Titf'tr,y  hlioiiM  forwanl  to  the  S<rn*tar>',  at  anrv,  the  titles  of  papera 
which  they  w i^h  to  pn-sent  at  thu<  ine<*tinK  and  the  manuscript  (ihould  be  mailed  ao 
that  it  will  rirrivc  on  or  N'fore  I>«'c«'riilxT  l').  1910.  It  i«»  ifnp<»s*«ible  at  thin  time 
to  fuminh  fonij^n  incnilMTs  with  the  cxart  dates  and  hours  when  the  semioiui  will  h© 
held  l»ut  the  Secretary  will  take  plea>un'  in  supplying,  as  pnanptly  aa  poasible,  any 
information  that  will  Im'  of  aM>i.Htanee  to  menilMT*  who  «'\iM»et  to  be  present. 

.\.  F.  HiBGEii'*.  SecrrUiri/.  Mtln^nr  Uighlanda^  Momm. 
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OFnCIAL  ORGAN  AMERICAN  ASSOCIATION  OF  ECONOMIC  ENTOMOLOGISTS 

OCTOBER,  1910 

The  editors  will  thankfallj  receive  news  items  and  other  matter  likely  to  be  of  in- 
terest to  sabscrlbers.  Papers  will  be  published,  so  far  as  possible,  in  the  order  of  re- 
oeptlon.  All  extended  contribations,  at  least,  should  be  in  the  hands  of  the  editor  the 
llrst  of  the  month  precedinif  pablication.  Reprints  may  be  obtained  at  cost.  Con- 
trlbntors  are  reqaested  to  supply  electrotypes  for  the  larger  illastrations  so  far  n  pos- 
sible.   The  receipt  of  all  papers  will  be  acknowlediped.— Eds. 

The  wide  dissemination  of  scientific  matter,  particularly  of  an 
economic  character,  is  highly  desirable.  There  has  been  a  gratifying 
advance  along  this  line  in  recent  years.  This  is  especially  true  of  the 
agricultural  press.  Late  discoveries  respecting  insects  and  their  part 
in  the  dissemination  of  disease  has  stimulated  the  demand  for  this 
type  of  information,  and  magazines  of  standing  are  giving  considerable 
space  to  various  phases  of  the  work.  We  recently  noted  in  one  monthly 
of  excellent  standing,  a  caution  respecting  the  admission  of  even  a 
single  fly  into  the  house,  the  statement  being  made  that  such  was 
very  likely  to  result  in  a  large  multipUcation  and  consequent  abun- 
dance of  the  pest.  The  obvious  inference  from  the  context  was  that 
the  flies  multiplied  in  the  house,  and  we  have  since  been  wondering  in 
what  section  of  the  country  the  author  resided.  We  have  not  been 
privileged  so  far  to  enter  many  American  homes  where  flies  would 
multiply  indoors  to  any  great  extent,  at  least.  About  the  same  time 
another  magazine  published  an  excellent  article  on  South  African 
locusts  or  grasshoppers,  accompanying  it  by  a  fine  series  of  illustra- 
tions showing  the  transformations  of  our  so-called  17-year  locust  or 
periodical  Cicada.  There  was  no  direct  statement  to  the  effect  that 
the  illustrations  represented  an  insect  substantially  identical  with  the 
South  African  locust,  yet  the  lay  reader  would  be  justified  in  assuming 
such  to  be  the  case.  Errors  are  to  be  expected  in  the  daily  and  weekly 
press  and  are  sometimes  unavoidable  in  the  presumably  more  carefully 
edited  monthlies.  Our  popular  magazines  are  doing  an  excellent 
work  in  giving  much  attention  to  practical  or  applied  entomology  and 
we  feel  that  this  should  not  be  marred  by  such  obvious  errors  as  those 
cited  above. 

The  proceedings  of  the  annual  meeting,  assembled  in  early  Jan- 
uary, means  an  abundance  of  copy  for  the  February  and  April 
issues,  with  possibly  some  papers  read  by  title  only  being  carried 
over  to  June.  Notes  for  the  year  from  various  sections  of  the 
country  are  very  useful  records,  ai^l  as  a  rule  there  should  be  little 
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difficulty  in  preparing  such  for  publication  in  the  October  and 
December  issues — numbers  much  less  likely  to  be  crowded  with  mat- 
ter than  the  following  two  issues.  One  such  paper  appears  in  the 
current  number,  and  it  is  to  be  hoped  that  there  will  be  several  in 
the  December  issue.  Early  publication  should  not  operate  to  limit 
discussion,  and  in  many  instances  would  be  of  great  value  because 
of  the  opportunity  for  looking  up  doubtful  points.  We  would  also 
take  this  opportunity  of  calling  attention  to  the  importance  of 
placing  on  record  minor  observations  as  Scientific  Notes.  Many  of 
these,  while  small  in  themselves,  mean  a  substantial  addition  to 
knowledge  in  the  aggregate,  and  in  altogether  too  many  instances 
they  arc  buried  in  a  mass  of  notes  or  forgotten,  often  to  the 
detriment  of  workers  in  allied  lines. 


The  New  Mezieo  Ranffe^ Caterpillar,  by  C.  N.  Ainslie,  U.  S. 
Dept.  of  Agriculture,  Biu*eau  of  Entomology,  Bull.  85,  Part  V  (1910), 
p.  5&-96. 

This  admirable  bulletin  contaiiui  a  full  account  of  Ilemileuea  olwiffj  an  inseet 
which  has  l)een  until  recently  ven*  rare  in  collect ioiw,  but  has  now  appearpd  in 
immetLse  numl)ers  in  northern  New  Mexico,  the  lar\ir  (h»xtn)yinn  the  range  (cnifwes. 
The  8iKM*i<'8  U'lon^H  to  a  Kn)up  of  clowly  ullie<l  fonns  inhabiting  principally  the 
tablelundi^  of  Mexico,  iin<l  pn)biibly  all  gra.ss-fe<'<l<'rs.  I)(M*tor  I)>*ar  has  contnl>- 
ute<l  a  wction  on  the  taxoiiomy  of  //.  olivitr,  giving  full  deseriptiona  of  all  the  tftaKCA, 
an<l  a  di?*rus.sion  of  the  n*lat<Hl  fonns.  The  authorship  of  this  Re<*tion  is  0tati*<l  in 
the  intHHluction.  but  it  .should  have  b(N>n  given  also  at  the  lx>ginning  of  the  Miction, 
when'  it  would  Im*  noticinl  by  bibliograplu-rs.  The  whole  life  historj'  of  the  inM*<?t 
hafl  lM'<»n  can-fully  worketl  out  by  Mr.  Ainslio,  and  is  ver>'  well  worth  reailing  for 
iti»  biological  ii»tenf<t.  It  is  |H>rhaps  pn)bablr  that  //.  olivia  in  a  relatively  recfnt 
segn'gate  fn»ni  the  Mexican  gnmp,  n'^ulting  fnmi  some  migrant  which  {Mi8seaM*<i 
character*  enabling  it  to  8urc<»8sfully  multiply  far  out  of  the  range  of  the  parent 
tyjM\  Kven  now  the  a<ijustmcnt  si'i-ms  incomplete,  for  the  moths  emerge  in  the 
fall,  and  very  many  |H*rish  in  the  <<)ld  and  snow.  It  wiis  al>o  asccrtaine<l  that  the 
heat  of  the  ban*  gn>und  is  fatal  tn  the  larva*;  when  placi-fl  upon  it  "only  in  rare 
instances  <ii<l  any  sur\ive  when  the  distance  to  Iw  travers***!  e<|ualle<l  24  inches." 
Pupation  taki*s  place  i)rin<Mpally  among  the  branch<*s  of  a  sixH-ieH  of  ConiiKMUtje, 
Gutirrnzin  tturothro",  and  Mr.  Ain>lie  notit*  that  the  overstm-king  of  the  range  has 
ntluc*"*!  the  nutritious  gnus.^'s  and  l«*<i  to  the  increase  of  thi>  w«'«h1,  which  now  greatly 
facilitates  the  spn'ad  of  the  /i*mil*uni.  which  in  itfii  turn  further  niluce»(  the  grasses.* 
Owing  Ml  thi>  condition,  it  is  imiN»K'<iible  to  .*.ay  how  widely  the  iiLie<*t  may  etpread,  or 
how  much  damage  it  may  «lo.  Mr.  Ain«*lie  describ^'s  the  defensive  fluids  of  the 
moth-*.  an<l  n*mark.-  that  it  is  curious  that  they  >hould  In*  .m»  well  (»<|uipp<il  for  defeni«e 
Sgam^t  enemies  which  in  New  Mexico  ap[M'ar  to  Im>  non-<»xistent.     He  aliK)  notes 

>  II«iwe\er.  a«    I    notril   fnmi   •prctmriH  unit   to   ni<»   by    Mr.  Fraitk   St>nncrr,   th«  Oui 
Mv«rvly  ftttackod  by  thr  Crcidnniyad  HKopalumyM  i/utierrttimr  K'kl!.;. 
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that  while  several  h3anenopteroiis  and  dipterous  parasites  were  bred,  the  insect- 
parasition  is  quite  low,  about  half  a  per  cent.  All  this  again  may  be  indicative  of 
migration  from  some  other  region. 

On  page  61  Mr.  Ainslie  states  that  "  the  first  authentic  history  of  the  genus  Hemi' 
Uuca  in  New  Mexico  begins  about  five  or  six  years  ago."  This  is  a  very  extraordinaiy 
statement,  difficult  to  comprehend.  Mr.  Springer  wrote  me  that  the  pest  had  been 
noticed  in  Colfax  County  for  about  ten  years.  The  original  H,  olima  was  described 
from  Santa  Fe,  New  Mexico,  in  Psyche,  Aug.  1898.  Later  in  the  same  year,  also 
in  Psyche  (p.  298),  the  larva  was  briefly  described  and  the  grass-feeding  habit  noticed. 
Hemileuca  artemis  Packard,  a  PopuZu^-feeding  species,  was  described  from  Las 
Cruces,  New  Mexico,  as  early  as  1893  (Proc.  Amer.  Phil.  Soc.,  p.  172).  H.  juno 
Packard  also  occiu^  in  the  Mesilla  VaUey,  but  I  think  the  record  has  not  been  pub- 
lished.   H.  tricolor  Packard,  1872,  is  from  New  Mexico. 

T.   D.   A.   COCKERELL. 

Report  of  the  Field  Work  against  the  Gipsy  Moth  and  the 
Brown  Tail  Moth,  by  D.  M.  Rogers  and  A.  F.  Burgess.  U.  S. 
Dep^t.  Agric,  Bur.  Ent.  Bui.  87,  p.  1-81,  1910. 

American  literature  relating  to  these  two  species  has  increased  greatly  in  recent 
years.  The  continuous  spread  of  the  gipsy  moth  and  the  wide  dissemination  of  the 
brown  tail  moth  has  necessitated  large  appropriations  in  recent  years,  both  on  the 
part  of  infested  Commonwealths  and  the  Federal  Government.  The  bulletin  under 
consideration  is  an  excellent  sunmiarized  account  of  the  work  against  these  two 
species,  it  being  particularly  valuable  because  of  the  description  of  the  improved 
methods  now  in  vogue  and  the  careful  discussion  of  the  problems  involved  in  the 
future  control  of  these  species.  The  authors  are  to  be  congratulated  upon  having 
produced  a  bulletin  which  states  the  situation  fairly  and  in  a  manner  intelligible  to 
all.  We  trust  that  this  publication  will  be  widely  distributed,  since  it  is  very 
important  that  all  citizens  resident  in  the  Northeastern  United  States,  at  least, 
should  have  authentic  information  respecting  the  work  against  these  two  dangerous 
insect  pests. 

Plant  Bugs  Injurious  to  Cotton  Bolls,  by  A.  W.  Morrill.  U.  S. 
Dep't.  Agric,  Bur.  Ent.  Bui.  86,  p.  1-110,  1910. 

This  important  publication  simimiarixes  our  knowledge  respecting  a  considerable 
number  of  the  plant  bugs  affecting  cotton  and  places  on  record  a  large  amount  of 
original  information.  The  discussion  of  the  Conchuela,  Peniatoma  ligata  Say,  a 
species  which  may  destroy  from  5  to  even  30%  of  all  the  boUs  in  a  cotton  field,  is 
exceptionally  full  and  is  based  on  Dr.  Morrill's  studies  in  northern  Mexico  and 
western  Texas.  It  is  a  valuable,  detailed  account  of  one  of  our  injurious  Hemiptera. 
This  bulletin  is  one  of  the  incidental  results  of  the  extended  investigation  conducted 
by  the  Federal  Bureau  of  the  cotton  boll  weevil  and  other  insect  enemies  of  this 
staple  crop.    This  publication  is  illustrated  by  an  admirable  series  of  figures. 

The  Codling  Moth  and  How  to  Control  it  by  Spraying,  by 

E.  DwiGHT  Sanderson.  N.  H.  Agric.  Exp't.  Sta.  Bui.  143,  p.  61-106, 
1909. 

This  is  a  summary  accoimt  of  the  life  history  of  this  species,  based  in  large  measure 
upon  the  author's  extended  investigations.     It  is  particularly  interesting  to  the 
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economic  entomologist  on  account  of  the  data  given,  showing  the  increased  8pra3riiig 
in  New  Hampshire  during  recent  years.  The  summaries  of  reports  from  fruit 
in  different  sections  of  the  state  are  undoubtedly  of  value,  since  such  statements 
frequently  very  encouraging  to  the  orchardist.  The  excellent  series  of  illustxatsoos 
adds  greatly  to  the  value  of  this  popular  bulletin. 

The  Sorghum  Bfldge,  by  W.  Harper  Dean.  U.  S.  Dep't.  Agric, 
Bur.  Ent.  Bui.  85,  Prt.  4,  p.  39^8,  1910. 

This  bulletin  is  an  excellent,  comprehensive  account  of  CorUarinia  $orghicoia  Coq., 
a  recently  described  species  now  recognized  as  an  important  enemy  of  Sorghum. 
The  biological  data  is  particularly  interesting,  since  we  know  altogether  too  little 
respecting  the  life  histories  of  the  numerous  American  species  of  CecidomyiidK. 
Under  remedial  measures  the  author  advises  the  destruction  of  Johnson  grass  and 
the  seed  heads  of  the  first  crop  in  connection  with  clean  harvesting,  the  idea  being 
to  restrict  breeding  early  in  the  season,  either  in  wild  plants  or  in  the  early  crop,  and 
thus  prevent  its  becoming  excessively  abundant  toward  the  end  of  the  season.  Saudi 
crops  of  seeds  can  easily  be  secured  by  bagging  the  heads.  The  admirable  series 
of  original  illustrations  adds  greatly  to  the  value  of  this  publication. 

Snout  Beetles  that  Injure  Nuts,  by  Fred  E.  Brooks.  W.  Va. 
Agric.  Exp't.  Sta.  Bui.  128,  p.  145-85,  1910. 

This  attractively  illustrated  bulletin  gives  in  concise  form  the  results  of  investi- 
gations of  nut  weevils  extending  over  a  series  of  years.  The  accounts,  while  popular, 
add  much  to  our  knowledge  of  these  inserts.  Tlio  author  gives  references  not  only  to 
the  technical  (le?*rripti()n.s  of  tho  spfH'ies  (icHrrilMHl,  but  also  to  tho  njore  important 
pap<*rs  tn^atinj?  of  thrir  biologj*.  In  a(i<lition  to  fiirnij^ation  and  thf  dcstnirtion  of 
infest<Hl  nuts.  \\\v  author  a(ivis<'s  the  cultivation  of  th<'  soil  for  the  purpose*  of  breaking 
up  the  hidinfc  phires  of  these  pi'sts  and  thus  exi>osiii>5  the  larva*  and  pui)ie  to  the  air 
and  their  natund  enemies.  His  MiKKrstiori  n'siM'<tinj;  the  trapping  <>f  the  l)eotl€*s  in 
dead  leaves  is  most  intrn'stiiiK  and  must  pn)ve  of  j^n'ai  practical  Ix'nefit.  The 
bulletin  is  well  illustrated. 

Three  Snout  Beetles  that  Attack  Apples,  by  Fked  E.  Brooke}. 
W.  Va.  Agrir.  Kxp't.  Sta.  Hiil.  120,  p.  105-21,  1010. 

This  is  a  well  illustnitiHl.  i)opular  a<'count  of  the  f)lum  curculio,  apple  currulio  and 
apple  w<'<'vil,  sp<-eies  which  have  Imh'ii  n'sjHuisihle  for  .H<'veral  years  pjist,  for  knotty 
Hn<l  wormy  fruit  in  \\  I'st  \  iririnia.  The  author  >taf<'s  that  in  the  pjist,  wnind  fruit 
ha>  often  Im-ifi  the  exception  rather  than  the  nil«'.  and  in  many  cjls<»s  almost  the 
ent  in*  <*n»p  ha>  Iwen  next  to  worthl'-ss.  The  local  data  jjiven  by  the  author  will  be 
of  gn'nt  servi<'e  in  future  studi«'s  of  tln^e  imi)ortant  inject  |H*>ts. 

Ninth  Report  of  the  State  Entomologist,   1909,   by   W.    E. 

Hhitton.      Cium.  A^ri<'.  Kxp't.  Sta.  Hieiinial  Kept.  \\H)\)  1910.     Prt. 

4,  p.  :i2:)  ;i74. 

Thi.s  puhlic  lioeument  is  exceptionally  inten\*«tinK  to  the  eectnomic  entomolof(iai 
IxM-au*.*-  uf  th«-  dtiail«-d  information  n'>|H'ctinK  thf  iMM-urnnrt-  nf  the  fcil^.v  nKUh 
at  W  alliii>;!"r'l  .ind  th*-  pP»^jn-»-  ma«|i'  in  «'\t«rmni.it  inn  An  I'arlier  not«»  in  this 
isHUe,  pHire  4'v'i.  show-  that  \hr  campaign  atcain>t  this  |M-st  h;is  Imm'ii  exceptionally 
mic«««f.^ful       Similar  infi^stntiiin"  an*  likely  to  be  foutid   in  (►ther  jmrts  of  the  coun* 
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try,  and  the  experience  gained  by  Professor  Britton  at  Stonington  and  Wallingford 
will  undoubtedly  prove  of  much  service  in  handling  similar  problems  in  other  seo* 
tions.  The  rosy  apple  aphis,  Aphis  wrbi  Kalt,  which  was  exceedingly  abundant 
in  Connecticut,  is  discussed  in  detail,  technical  descriptions  being  given  of  the 
various  stages.  Among  other  important  insects  noticed  are  the  bud  moth,  Tme- 
iocera  oceUana,  the  leopard  moth,  Zeuxera  pyrtna,  and  the  peach  borer,  Sanninoidea 
exiliosoj  together  with  minor  observations  upon  a  number  of  injurious  species. 
The  value  of  this  report  is  greatly  increased  by  an  admirable  series  of  illustrations, 
especially  those  showing  the  characteristics  of  gipsy  moth  infestation. 


Current  Notes 

Conducted  by  the  Asflociate  Editor 

Mr.  George  G.  Becker  has  been  appointed  assistant  in  Entomology  at  the  Arkansas 
University  and  Agricultiu^  Experiment  Station  at  Fayetteville,  Ark. 

Professor  Clarence  P.  Gillette  has  recently  been  appointed  Director  of  the  Agri- 
cultural Experiment  Station  at  Fort  Collins,  Colorado,  in  place  of  L.  G.  Carpenter, 
resigned. 

Dr.  H.  T.  Femald,  State  Inspector  of  Massachusetts,  attended  a  meeting  of 
Massachusetts  Nurserymen  at  Boston,  June  11th,  when  an  organization  was 
formed,  to  be  known  as  the  Massachusetts  Nurserjrmen's  Association.  Several 
states  now  have  such  organisations  and  the  result  will  doubtless  tend  to  improve 
the  condition  of  certain  nurseries  and  encourage  a  reasonable  interpretation  of  the 
inspection  laws  and  regulations. 

Professor  R.  S.  Mackintosh,  who  has  for  several  years  served  as  Horticulturist  of 
the  Alabama  Experiment  Station,  and  has  been  in  charge  of  nursery  inspection  and 
quarantine  work,  has  resigned  to  accept  a  position  in  the  investigation  of  peach  cul- 
ture problems  at  the  Pennsylvania  State  College.  His  successor  is  Professor  P.  F. 
Williams,  formerly  assistant  to  Professor  Mackintosh,  and  a  graduate  of  the  Massa- 
chusetts Agricultural  College  in  the  class  of  1905. 

Mr.  W.  S.  Griesa,  proprietor  of  the  Mount  Hope  Nurseries,  Lawrence,  Kansas,  has 
established,  in  memory  of  his  father,  the  late  A.  C.  Griesa,  a  research  foUowship  in 
entomology  at  the  University  of  Kansas.  Mr.  H.  W.  Lohrenz,  a  graduate  research 
student  of  entomology  in  the  University  of  Kansas,  has  been  appointed  to  this  fel- 
lowship and  began  his  work  on  the  fifteenth  of  June. 

At  the  first  International  Congress  of  Entomology  held  last  month  at  Brussels,  the 
Entomological  Society  of  America  was  represented  by  Dr.  W.  J.  Holland  of  Pittsburg, 
Pa.,  Professor  Herbert  Osbom  of  Columbus,  Ohio,  and  Dr.  Henry  Skinner  of  Phil- 
adephia,  Pa.  The  second.  International  Congress  will  meet  at  Oxford  in  1912  on  the 
invitation  of  Professoy  E.  B.  Poulton. 

Mr.  W.  C.  O'Kane,  Assistant  Entomologist  of  the  New  Hampshire  Agricultural 
Experiment  Station  at  Durham,  N.  H.,  has  been  appointed  Entomologist  of  the  same 
Station  in  place  of  Professor  E.  D.  Sanderson  who  resigned  recently  to  become  Dean 
of  the  College  of  Agriculture  of  the  University  of  West  Virginia,  Morgantown,  W. 
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Va.    Mr.  O'Kane  will  also  be  ProfeoBor  of  Economic  Entomology  in  the  New  iT^wif^ 
■hire  College. 

Mr.  John  A.  GrosBbeck,  Aflsistant  in  the  mosquito  work  of  the  Xew  Jeney  Acn- 
cultural  Experiment  Station  at  New  Brunswick,  N.  J.,  resigned  his  position  Augusi 
Ist  to  accept  a  position  as  Assistant  in  the  Department  of  Invertebrate  Zoology  of  tbe 
American  Museum  of  Natural  History  of  New  Yoik  City. 

Mr.  J.  B.  Garrett,  Assistant  £ntonu>logist  of  the  Agricultural  Experiment  Statioa 
at  Baton  Rouge,  La.,  has  been  made  Entomologist  of  the  same  station,  sucoeedin^ 
Mr.  Newell,  who  resigned  to  accept  a  position  as  State  Entomologist  of  Texas.  Mr. 
Newell's  new  position  has  already  been  noted  in  this  Journal  (see  page  111). 

L.  M.  Peairs,  Assistant  in  Entomology  at  the  Maryland  Agricultural  Elxperiment 
Station,  has  been  appointed  assistant  entomologist  of  the  Kansas  Station. 

Prof.  C.  H.  Femald  of  the  Massachusetts  Agricultural  College,  owing  to  the  in- 
firmities  of  advancing  3rears,  has  retired  from  active  work  and  has  been  appointed 
Honorary  Director  of  the  Graduate  School.  He  has  been  connected  with  the  insti- 
tution for  twenty-four  years  and  a  goodly  number  of  our  more  promising,  jroun^er 
entomologists  have  received  their  preliminary  training  under  his  direction.  His  aoo. 
Prof.  H.  T.  Femald  has  been  appointed  Acting  Director  of  the  Graduate  School  and 
also  succeeds  his  father  as  Entomologist  of  the  Station. 

Dr.  E.  A.  Bach  has  been  appointed  State  Entomologist  of  Virginia  and  £nto» 
mologist  of  the  Agricultural  Ebq>eriment  Station. 


Dr.  Burton  E.  Gates  has  been  appK)intod  to  the  newly  et<tablished  position  of 
sifltant  Profe«8or  of  liee  Culture  at  the  Ma^^tachuAetts  Agricultural  Colli>ge  and 
State  Inspector  of  Apiaries. 

E.  G.  TitUH,   Entomologist  of  the   Agricultural   Ex|H^riment  Station,    Utah,    is 
epending  a  year's  leave  of  absence  in  HiK»cial  study  at  Harvard  University. 


Maile<l.  Octob^T  15,   1010. 
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Prof.  0.  P.  Gillette,  of  the  Colo.  Exp.  Station  rerommendB 
the  nse  of  a  oombined  spray — "Black  Leaf"  and  Arsenate  of  Lead. 
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FUMIGATING 
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For  generating  Hydrocyanic  Acid  Gas. 


The  only  positive  eradicator  of  the  San  Jos^  Scale, 
Red  and  Black  Scale  and  other  insect  pests. 


INTELLIGENT 
SPRAYING 

The  Rural  New-Yorker  stated  editorally, 
Sept.  19ch.  1908:— The  Rural  Grounds  now 
appear  to  be  free  from  scale  for  the  first 
time  In  12  years*.  «  «  ,  **  It  baa  been  a  long 
fight,  excesnively  discouraging  until  the 
soluble  oils  came  to  the  rescue  three  years 
ago.  The  prospect  brightened  at  the  first 
trial  of  these  handy  preparations,  and  re* 
peated  us<>  seems  to  nave  resulted  in  vic- 
tory."   Spray inp  was  omitted  this  year. 
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THE    NEW    ENTOMOLOGICAL    BUILDING 

AT  THE 
MASSACHUSETTS  AGRICULTURAL  COLLEGE 

The  new  entomological  building  recently  completed  at  the  Massa- 
chusetts Agricultural  College  is  a  large  and  commodious  structure. 
It  is  placed  on  the  eastern  side  of  the  campus,  facing  the  west,  and 
consists  of  two  stories,,  basement  and  attic.  It  is  constructed  of 
brick  and  stone  with  a  steel  frame,  cement  floors  and  slate  roof,  and 
is  considered  to  be  entirely  fireproof. 

The  building  is  in  the  form  of  an  H,  the  cross  bar  being  carried 
toward  the  front,  thus  giving  a  central  building  and  north  and  south 
wings.  The  central  portion  in  front  is  devoted  to  offices,  supply 
rooms,  and  a  library  on  the  second  floor.  Behind,  is  an  amphi- 
theater rising  from  the  basement  and  accommodating  about  180  per- 
sons. Above  this,  on  the  second  floor  is  the  insect  room,  20  by  40 
feet,  and  a  filing  and  stenographer's  room.  The  north  wing  contains 
the  zoological  laboratory  and  a  room  for  microtomy  on  the  first  floor, 
and  the  senior  and  graduate  entomological  laboratories  on  the  second 
floor.  In  the  south  wing  are  the  zoological  museum,  and  three  rooms 
for  the  entomological  work  of  the  Experiment  Station,  one  of  which 
is  connected  with  the  greenhouse  for  experimental  work  on  insects. 
On  the  second  floor  of  this  wing  are  the  gallery  of  the  museum,  an 
advanced  lecture  room,  accommodating  60  persons,  and  a  graduate 
laboratory  for  zoology.  In  the  basement,  besides  the  amphitheater, 
are  rooms  for  determinative  mineralogy  and  geologj',  for  the  rock 
collection,  a  pump  and  apparatus  room,  an  insecticide  analysis  room, 
and  toilet  and  fan  rooms.  In  the  attic  are  rooms  for  photography 
and  developing,  a  storage  room  and  the  janitors'  quarters. 
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The  senior  entomological  laboratory  is  28  by  72  feet  and  has  tables 
for  75  students,  and  the  graduate  laboratory  will  accommodate 
twenty. 

The  building  is  lighted  by  electricity  and  heated  by  steam  from 
the  central  heat  and  light  plant  of  the  college. 

The  building  was  constructed  from  an  appropriation  of  $80,000 
for  its  erection,  and  $15,000  for  equipment,  this  sum  also  including 
equipment  in  zoology. 

Though  entomology,  zoology  and  geology  are  at  present  located 
in  the  building,  it  is  understood  that  when  the  growth  of  the  subjects 
requires  it,  the  last  two  will  be  transferred  to  other  quarters,  leaving 
this  as  the  Entomological  Building. 

The  equipment  in  entomology  includes  microscopes,  microtomes, 
and  all  the  other  apparatus  usually  required  for  such  work,  and  an 
unusually  full  supply  of  books,  journals  and  literature. 

The  dedicatory  exercises  were  held  November  11,  and  consisted 
of  an  address  by  Dr.  W.  E.  Hinds  of  the  Alabama  Polytechnic  Insti- 
tute on  the  history  of  the  Departments  of  Entomology  and  Zoology 
at  the  college,  and  the  Dedicatory  Address  by  Dr.  L.  O.  Howard  of 

the  U.  S.  Bureau  of  Entomology. 

H.  T.  Fbbnau>. 

• 

[We  understand  that  the  excellent  address  by  Doctor  Hinds  will  shortly  be  pub- 
lished by  the  Massachusetts  Agricultural  College,  while  the  a<imirahle  r6siuti^' 
of  the  development  of  entomological  work  in  this  countn'  by  Doctor  Howard 
appeannl  in  full  in  the  issue  of  Science  for  December  2,  1910. — Kd.] 


SCUTELLISTA  CYANKA  MOTSC^H. 

By  H.  J.  QiAYi.K,  SoHlhem  CaUJomui  hilniratory,  W'hUtier 

Scut*llista  cijnnen  Motsch.  is  tho  most  iinportunt  insect  enemy  of 
the  Black  Scale  {Saissetia  oUir  Hern.)  in  California.  This  insect  was 
introduced  into  the  state  in  1900  hy  the  V .  S.  Department  of  Agri- 
culture tiirou^h  Dr.  I..  ().  Howard  of  the  Bureau  of  Entomolog>'.  It 
is  now  well  distributed  in  all  parts  of  the  state  where  the  black  scale 
occurs  in  injurious  numbers.  The  percenta^^e  of  scales  parasitiied 
also  runs  very  hi^h,  amounting?  in  many  cases  to  75  or  80%.  But 
this  varies  jjreatly  in  different  sections  and  in  the  same  section  in  dif- 
ferent vears. 

In  spite  of  the  frequently  high  parasitization  hy  Scutelliata,  the 
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black  scale  still  remains  the  most  important  citrus  insect  pest  in  the 
state.  Taking  the  citrus  belt  over,  more  control  work  is  directed 
against  the  black  than  any  of  the  other  scale  pests.  And,  with  all 
this  control  work,  according  to  a  statement  by  G.  Harold  Powell  of 
the  Bureau  of  Plant  Industry,  in  1908,  from  J^  to  J^  of  the  oranges 
of  California  were  washed  because  of  the  sooty  mold  fungus  resulting 
from  black  scale  infestation. 

While,  therefore,  this  parasite  is  well  distributed,  and  the  percent- 
age of  scales  attacked  is  often  large,  as  parasitization  goes,  yet,  from 
a  commercial  standpoint,  at  least,  the  Scutellista  is  not  often  a  very 
important  factor  in  the  control  of  the  scale.  Of  course,  in  many  places 
the  Scutellista  may  not  be  abundant  enough  to  check  the  scales.  But 
again  where  they  are  most  numerous  the  scale  continues  to  thrive. 
There  is  not,  therefore,  necessarily  a  direct  relation  between  the 
abundance  of  the  parasite  and  the  scarcity  of  the  scale.  It  is  not 
unusual  to  find  the  greatest  parasitization  where  the  scales  are  most 
abundant;  and,  again,  where  the  scales  are  scarce  there  may  be  very 
few  Scutellista.  This  might  be  answered  by  the  fact  that  the  Scutel- 
lista being  an  egg  parasite  affects  only  the  progeny,  and  that  the  scar- 
city of  scales  should  be  attributed  to  the  abundance  of  the  parasite 
during  the  previous  year.  This  may  sometimes  be  the  case,  but  there 
are  often  ether  and  less  tangible  factors  at  work. 

Many  have  been  accustomed  to  judge  of  the  eflSciency  of  the  Scu- 
tellista on  the  basis  of  the  number  of  scales  with  exit  holes,  but  this  is 
not  the  only  criterion.  Since  the  Scutellista  is  an  egg  parasite,  the 
real  test  of  its  efficiency  is  in  its  ability  to  prevent  young  from  appear- 
ing. It  might  seem  that  this  is  directly  related  to  the  number  of  exit 
holes  in  the  parent  scales,  but  this  is  not  necessarily  so.  A  black  scale 
may  lay  from  300  to  nearly  3,000  eggs,  the  average  number  being 
from  1,500  to  2,000.  A  Scutellista  larva  will  mature  on  the  minimum 
number  of  eggs,  but,  if  they  are  available,  it  will  of  course  consume 
many  more.  But  the  Scutellista  larva  often  does  not  consume  the 
maximum  number  of  eggs,  so  that  in  large  healthy  scales  there  may 
be  several  hundred  young  that  will  appear  in  spite  of  the  presence 
of  Scutellista  larva.  It  is  because  of  this  failure  to  consume  all  of 
the  eggs,  in  the  case  of  the  larger  scales,  and  the  fact  that  from  each 
one  of  the  10,  15  or  25%  of  the  scales  not  parasitized,  there  may  appear 
2,000  or  more  young,  that  a  tree  may  continue  to  be  badly  infested, 
notwithstanding  the  large  number  of  scales  with  exit  holes.  This 
may  explain  why  more  than  700  young  black  scales  were  counted  on 
a  single  orange  leaf  growing  from  a  twig  that  had  75%  of  the  parent 
scales  parasitized  by  Scutellista.  On  the  other  hand,  where  the  scales 
are  small  or  of  medium  size,  the  Scutellista  consumes  all  of  the  eggs^ 


448  JOURNAL  OF  ECONOMIC  ENTOMOLOGY  (VoL  3 

and  must  be  an  important  factor  in  reducing  the  numbers  for  the  suc- 
ceeding year. 

Since  the  Scutellista  is  generally  distributed  throughout  the  citrus 
belt  of  Southern  California,  little  can  be  gained  by  turning  looae  a 
half  dosen  specimens  in  a  grove  of  10,  20  or  40  acres  where  there  are 
already  many  hundreds  or  thousands,  except  for  the  moral  effect  on 
the  grower.  Sometimes  the  scale  may  largely  disappear  the  follow- 
ing year,  and  sometimes  the  Scutellista  may  be  a  great  help  in  this 
decrease,  but  in  such  cases  it  is  on  account  of  those  already  present 
in  the  grove  rather  than  the  supposed  great  impetus  given  by  the 
half  dozen  introduced.  Of  course  the  artificial  introduction  of  Scutel- 
lista in  places  where  they  do  not  occur,  or  are  not  well  established, 
should  be  greatly  encouraged. 

The  good  that  might  result  from  the  introduction  of  Scutellista  is 
often  rendered  negligible  because  the  scale  is  not  in  the  proper  stage 
to  be  attacked.  With  such  introductions  in  most  places  in  southern 
California  during  July  and  August,  or  even  later  of  this  year,  nothing 
was  left  for  the  Scutellista  but  to  perish.  At  this  season  all  the  eggs, 
or  nearly  all,  had  hatched  and  the  parasite  will  not  oviposit  on  the 
young  scales.  This  is  true  also  of  those  already  present  in  the  grove 
and  hundreds  or  thousands  must  perish  unless  they  find  some  scale 
out  of  season  with  those  that  have  been  attacked.  Indee<l,.this  ih  the 
most  serious  matter  in  the  whole  Scutellista  eeoiiomy  and  is  a  f^reut 
drawlmek  to  their  rapid  nuiltiplieation.  This  parasite  was  hanlly 
intended  to  <lep<'n(l,  exelusively  on  the  black  scale,  where  there  is  a 
uniform  liatch  of  the  insect.  Fortunately  in  most  parts  of  (^aliforniu, 
and  i)ossihly  other  pla<*es  where  the  black  scale  occurs,  there  are  enough 
of  the  soH'alled  *'(ifT  hatch"  to  maintain  the  parasite  until  the  hulk 
of  the  scales  ar(»  in  tlie  proper  sta^c*  a^ain. 

LiKK  HlSTOUY  AM)  HaHITS 

• 

The  ejru  is  pearly  white  in  color.  ellipt<i-cylin<lrical  in  shapes  with 
taperinif  appendage  at  one  eml.  The  length  of  the  IxKly  of  the  vfm  ia 
alniut  .'{7  nun.  and  the  appendage  about  one  half  that  length.  The 
eggs  are  inserted  lieneath  the  scah*.  usually  tinder  the  arch  at  the  p«Ni- 
terior  eiwl.  The  scale  need  not  necessarily  be  in  the  egg  stage,  for 
eggs  have  heen  found  both  in  the  field  and  insect ary  under  scales  that 
had  n(»t  yet  n'ache<l  the  egg-laying  stage.  The  hatching  period 
during  the  sununer  months  is  4  t(»  (i  days. 

The  young  larva  upon  hatching  s4M)n  Wegins  to  feed  (m  the  vggjR  of 
the  scale  l»y  sucking  out  their  contents,  or.  if  eggs  are  not  present,  it 

>ck«  the  insect   itwlf.     Several  cases  have  been  ol)sor\'ed  where 
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the  larva  had  grown  to  considerable  size  under  a  scale  that  had  not 
yet  laid  eggs.  It  is  not,  therefore,  strictly  an  egg  feeder,  as  generally 
supposed,  but  of  course  eggs  constitute  the  normal  food.  Larv» 
have  been  reared  from  the  Soft  Brown  scale  {Coccus  hesperidum)  in 
which  cases  no  eggs  were  consumed  for  this  scale  lays  no  eggs.  Larv» 
have  also  been  seen  feeding  on  others  of  its  kind.  This  cannibalistic 
habit  must  be  rather  common  for  in  nature  cases  must  often  occur 
where  several  eggs  are  deposited  under  the  same  scale.  This  is  not 
usually  done  by  the  same  insect  but  by  different  individuals,  as  ex- 
plained later. 

The  full  grown  larva  preliminary  to  pupation  hollows  out  a  cell 
in  the  old  egg  skins  and  mats  them  together  more  or  less  with  a  small 
amount  of  silk.  Strands  of  silk  are  also  frequently,  or  usually,  spun 
from  the  twig  to  the  inner  edge  of  the  scale.  Whether  this  is  done  in 
an  effort  to  enclose  itself  on  all  sides  with  a  small  amount  of  silk,  or 
whether  it  is  an  instinctive  provision  to  assure  the  old  scale  adhering 
to  the  twig  during  pupal  life,  or  both  may  only  be  conjectured.  But 
it  is  a  common  conclusion  that  old  scales  harboring  Scutellista  pupse 
are  not  lifted  from  the  twig  so  readily  as  those  not  parasitized.  Black 
scales  that  have  been  parasitized  by  Scutellista  are  more  likely  to 
remain  longer  on  the  tree  than  those  that  are  not.  These  may  remain 
on  the  tree  for  two  or  three  years  in  many  parts  of  Southern  Cali- 
fornia where  there  is  but  little  rain  or  wind  to  dislodge  them.  This 
fact  is  not  often  taken  into  consideration  in  estimating  the  amount  of 
parasitization,  so  that  those  scales  with  exit  holes  increase  with  each 
yearns  infestation,  while  those  without  exit  holes  are  more  likely  to 
drop  off. 

The  amount  of  food  consumed  or  the  number  of  eggs  of  the  scale 
necessary  to  bring  the  larva  to  maturity  varies  greatly.  A  scale  has 
not  yet  been  found  too  small  to  have  a  Scutellista  pupa.  The  smallest 
mature  black  scale  has  been  found  to  be  less  than  one  half  the  size 
of  the  largest.  The  smallest  may  have  a  maximum  of  500  eggs  and 
the  largest  from  2,700  to  3,000.  The  size  of  the  mature  larva  varies 
greatly,  according  to  the  abundance  of  eggs,  and  likewise  the  adult. 
Males,  of  course,  are  much  smaller  than  the  females  and  there  seems 
to  be  a  preponderance  of  males  in  the  smaller  scales.  No  eggs  hatch 
in  the  case  of  the  smaller  numbers  of  eggs,  but  several  hundred  may 
hatch  in  the  case  of  the  larger  numbers.  The  length  of  the  larval 
period  varies  from  16  to  21  days  during  the  summer  season. 

The  mature  larva  is  white  in  color,  with  the  darker  gray  of  the 
digestive  tract  showing  through  the  body  wall  in  some  of  the  speci- 
mens. The  average  size  of  the  full  grown  larva  is  about  3  mm.  and 
the  width  about  1  mm.     It  is  broadest  at  the  head  end,  while  there 
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is  ft  gradual  tapering  toward  the  posterior  end.  The  external  mouth 
parts  consist  of  a  pair  of  sharp  pointed  chitinous  hooks  which  are 
used  for  piercing  the  egg  shell  or  the  body  wall  of  the  scales. 

The  pupa  is  almost  jet  black  in  color,  having  changed  very  quickly 
from  that  of  the  white  larva.  The  length  of  the  pupa  varies  from  1.5 
to  3  mm.  The  large  scutellum  extends  to  the  posterior  margin  of 
the  second  abdominal  segment.  The  duration  of  the  pupal  stage  is 
from  16  to  19  days.  The  most  usual  number  under  a  single  scale  is 
one,  but  not  infrequently  two  are  found,  more  rarely  three,  and  in  but 
one  case  out  of  several  thousand  scales  lifted,  four  pupae  were  found 
in  four  separate 'cells  beneath  a  single  scale. 

The  adults  upon  transforming  from  the  pupa  eat  out  a  round  hole 
usually  on  the  dorsal  surface  of  the  scale.  They  may  remain  a  short 
time  beneath  the  scale  before  emerging,  since  occasionally  upon  lift- 
ing a  scale  the  mature  insect  will  be  seen  to  escape.  They  have  been 
observed  to  oviposit  within  24  hours  after  emerging.  The  ovipositor 
is  inserted  almost  invariably  under  the  arch  at  the  posterior  tip.^ 
Sometimes. two  or  three  insertions  are  made  and  the  egg  deposited, 
all  within  about  half  a  minute.  Oviposition  has  been  observed  to 
occur  under  scales  from  which  all  the  eggs  had  hatched,  under  scales 
already  occupied  by  Scutellista  larva,  under  scales  where  not  enough 
eggs  remained  to  bring  the  larva  to  maturity,  and  where  the  young 
had  hatched  but  died  before  emerging.  In  the  field  oviposition  has 
been  noted  where  the  scales  had  not  yet  reached  the  egg  laying  stage, 
the  so-called  **  rubber  staRe,"  and  in  the  lal)oratory  under  forced  con- 
ditions it  has  occurred  on  scales  after  the  first  molt.  Oviposition  has 
not  bcK'n  ol)S(Tve(l,  even  under  lal)oratory  conditions,  in  the  case  of 
very  youiif^  scales.  Several  eggs  may  be  laid  in  succession  but  these 
under  difTcrcnt  scales.  Other  individuals  will  lay  eggs  under  those 
same  scales  and  this  i)rol)al)ly  accounts  for  two  or  more  larvse  under 
the  .same  scale. 

Mr.  K.  W.  Rust  of  this  laboratory  has  apparently  determined  that 
this  inse<'t  may  reproduce  parthenogenetically.  Mature  l)lack  scales 
with  eggs  were  allowed  to  n>inain  for  a  week  under  cover  in  order  to 
allow  any  chance  for  Scutellista  eggs  that  might  be  pn»sent  to  hatch. 
In  the  meantime  .^ieveral  pupie  were  put  each  in  a  .separate  l)OX  and 
the  adults  allowed  to  mature.  Two  of  these  unfertilized  females  were 
placed  in  a  vial  containing  a  twig  with  a  singh>  black  scale.  Several 
days  later  tht*  seale  was  lifted  and  two  Scutellista  eggs  and  four  newly 
hatrluMl  larvie  were  found.  Since  the  eggs  hatch  in  from  4  to  6  days, 
the  eggs  and  larv;e  present  must  have  come  from  the  Scutellista  liber- 
ated. Parthenogenetic  reproduction  is  not  necessarily  common  for 
the  numlMT  of  the  sc*xes  is  approximately  e(iual.  and  often  even  a 
ceHH  in  favor  of  the  mal(*s. 
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The  length  of  the  adult  life  is  from  9  to  12  days.  Adults  died  within 
this  period  whether  they  were  confined  in  a  pill  box  with  no  food,  or 
under  practically  natural  conditions.  Thus  far  they  have  not  been 
seen  feeding.  It  is  possible  that  they  feed  on  the  surface  tissue  of  the 
orange  or  something  else,  but  this  has  not  been  observed.  But  that 
little  food,  if  any,  is  taken  in  the  adult  stage  seems  likely,  from  the 
fact  that  the  adult  life  is  the  same  whether  confined  without  food  or 
in  the  presence  of  its  probable  food  supply. 

The  stages  and  abundance  of  Scutellista  are  very  much  dependent 
upon  the  same  conditions  in  the  scale.  Since  the  black  scale  is  at  the 
height  of  egg  laying  in  this  section  in  June,  it  is  then  that  Scutel- 
lista larva  or  pupa  will  be  most  abundant.  The  period  of  greatest 
emergence  of  adults  is  during  July.  Many  fail  to  lay  eggs  at  this 
tibie  because  the  scales  are  too  young.  It  is  necessary  to  find  a  scale 
out  of  season  with  the  ordinary  brood  which  developed  the  Scutellista 
in  order  for  eggs  to  be  deposited  and  the  species  perpetuated. 

The  number  of  broods  in  a  season  is  not  well  defined.  One  record 
from  egg  to  adult  \^ill  serve  to  indicate  the  length  of  life  and  duration 
of  the  different  stages.  Egg  laid  July  22;  egg  hatched  July  27; 
pupated  August  12;  adult  emerged  August  26;  adult  died  September 
4.  The  egg  period  is  thus  5  days,  larval  16,  pupal  15,  adult  9,  or  a 
total  of  45  days  for  the  life  cycle  from  the  egg  to  the  death  of  the  adult. 
If  the  scale  were  in  the  proper  stage  at  the  end  of  each  generation 
there  would  appear  from  3  to  4  generations  of  the  parasite  during 
the  summer  months,  that  is  from  May  to  September  inclusive,  and 
there  may  be  2  or  3  generations  also  during  the  winter  season,  but  on 
account  of  the  unfavorable  conditions  of  the  scale  4  or  5  will  probably 
be  nearer  the  actual  number. 


ON     SOME     PHASES     OF     PARASITISM     DISPLAYED     BY 

INSECT  ENEMIES  OF  WEEVILS^ 

By  W.  DwiGHT  PiSBCE,  U,  8.  Bureau  of  Entomology,  Dallas,  Tex. 

In  a  recent  article  Mr.  W.  F.  Fiske*  has  defined  a  certain  phenome- 
non as  superparasitism,  which  has  hitherto  been  recorded  by  the 
present  writer  as  accidental  secondary  parasitism.'    In  defining  this 


^Published  by  permission  of  the  Chief  of  the  Bureau  of  Entomology. 

>W.  F.  Fiske,  Superparasitism:  An  Important  Factor  in  the  Natural  Control  of 
Insects.    Joum.  Econ.  Ent.,  Vol.  3,  pp.  89-97,  February  15,  1910. 

«W.  D.  Pierce.    Studies  of  Parasites  of  the  Cotton  Boll  Weevil,  U.  S.  Bur.  Ent., 
Bui.  73,  p.  33,  January  21,  1906. 
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phenomenon,  Mr.  Fiske  has  performed  a  signal  service.  It  seems 
worth  while  to  present  some  concrete  examples  which  have  come  to 
the  notice  of  the  writer,  in  order  to  make  this  interesting  phase  of 
parasitism  more  widely  understood.  Brief  perusal  of  the  records  of 
the  Southern  Field  Crop  Insect  Investigations  seems  to  show  the  ex- 
istence of  a  number  of  important  phases  of  superparasitism  in  addi- 
tion to  those  brought  out  by  Mr.  Fiske^s  work  on  the  gypsy  moth 
parasites. 

An  effort  has  been  made  to  classify  the  various  examples  which  have 
been  gathered  in  such  a  manner  as  to  show  in  how  many  ways  the 
parasites  may  interact  upon  each  other,  even  in  as  simple  a  parasite 
problem  as  the  boll  weevil  presents.  There  are  many  other  branches 
of  entomological  research  where  parasite  conditions  are  far  more 
complicated  than  in  the  instances  herewith  cited. 

Insect  parasitism  of  weevils  may  be  classified  as  follows: 

I  Simple        I  Endoparasitism 
I  Ectoparasitism 
Multiple       Ejidoparasitism 

2.  Secondary   \  Hyperparasitism 

i  Superparasitism 

Those  diflferont  phases  may  therefore  be  defined  in  couplets. 

Primary  parasitism  is  an  original  parasitic  attack  upon  a  host. 

Secondary  parasitism  covers  all  subsocjueiit  attacks  by  parasites. 

SiMPLK  PARASITISM  is  the  jittack  by  a  single  individual. 

MvLTiPLK  PARASITISM  is  the  nomuil  sinuiltaneous  attack  by  a  num- 
ber of  individuals  of  the  same  species.  It  is  probably  the  result  of 
polvcinbrvonv  in  many  cases. 

Kndoparasitism  is  the  internal  attack  of  a  parasite. 

KcTopAKAsiTisM  is  the  ('xtcriuil  attack  of  a  parasite. 

Hypkhparasitism  is  the  normal  attack  of  a  parasite  species  upon 
another  |)arasite  species. 

SiPKHP  AUAsri  ISM  occurs  when  a  normally  primary  parasite  attacks 
a  host  already  parasitized,  and  the  result  is  that  the  latest  comer 
generally  attacks  its  predecessor. 

Predation  complicates  parasitism  many  times  and  in  fact  brin|^ 
about  the  same  results  as  superparasitism:  in  other  words,  a  struggle 
between  forces  working  for  the  same  end    -  the  control  of  the  host. 

The  follovving  exam|)les  have  been  C(>llect(»d  to  illustrate  each  of 
these  phases  or  their  combinations: 

SiMPi.K  K<  ToPARAsiTisM  is  the  Commonest  i)ha.se  of  parasitism  upon 
external  fecMling  weevils.  Some  of  these  panisites  are  quickly  fatal 
while  others  are  much  less  so.      liraani  melUtor  Say,  Caiolacc%AM  8p,, 
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Cerambycobiua  sp.,  Eurytoma  tylodermatis  Ashmead  and  Micro- 
dontomerus  anthonomi  Crawford  are  normally  primary  ectoparasites, 
attacking  weevils  which  do  not  enter  the  ground,  their  attack  being 
fatal  in  a  very  short  time.  Sigalphus  zygobaridis  Crawford  attack- 
ing Zygobaris  xanthoxyli  Pierce,  Sigalphus  curculionis  Herbst  attack- 
ing Conoirachelus  sp.,  and  probably  Eutrichosoma  albipes  Crawford 
attacking  Auleuies  tenuipes  Dietz  and  Smicronyx  tychoides  LeConte, 
are  normally  primary  ectoparasites,  attacking  weevils  which  enter 
the  ground  for  pupation,  and  do  not  kill  the  host  until  it  has  formed 
its  earthen  cell. 

Averted  simple  ecto parasitism  :  Sometimes  it  happens  that  two 
different  kinds  of  insects  live  in  the  same  plant  in  a  similar  manner 
as  Anthonomus  squamosus  LeConte  and  the  fly,  Rhagoleiis  grindelioe 
Coquillett,  in  heads  of  Grindelia  squarrosa  nuda.  An  instance  of 
averted  parasitism  occurred  in  the  attack  of  this  fly  by  Eurytoma  tylo- 
dermatis. 

Simple  endoparasitism  is  not  very  common  on  the  weevils  which 
have  been  studied.  The  solitary  hidden  eggs  of  most  weevils  do  not 
invite  extensive  parasitic  attack;  however,  Girault  has  recorded 
Anaphoidea  conotracheli  Girault  from  eggs  of  Conotrachelus  nenuphar 
Herbst,  and  A,  sordida  Girault  from  eggs  of  Tyloderma  foveolatum 
Say.  The  larvje  are  more  frequently  attacked.  Among  weevil  para- 
sites endoparasitism  is  displayed  by  Myiophasia  cenea  Wiedemann, 
Ennyomma  globosa  Townsend  in  the  Tachinid»,  and  by  Tetrastichus 
hunteri  Crawford  in  the  Chalcidoidea,  all  attacking  the  boll  weevil. 
Weevils  of  the  genus  Conotrachelus  are  attacked  by  Cholomyia 
incequipes  Bigot,  Metadexia  basalis  Giglio-Tos,  and  Myiophasia  cenea 
Wiedemann.  The  latter  parasites  are  therefore  forced  to  dig  their 
way  to  the  surface  of  the  ground. 

Multiple  endoparasitism  is  probably  the  result  of  polyembryony 
in  the  following  cases  which  are  the  only  instances  of  multiple  para- 
sites of  weevils  known  perfectly  to  us;  viz.,  Horismenus  lixivorus 
Crawford  attacking  Lixus  scrobicollis  Boheman,  and  an  undescribed 
Tetrastichus  attacking  Orthoris  crotchii  LeConte.  The  number  of 
Horismenus  bred  from  a  single  host  was  very  variable,  being  some- 
times as  high  as  47.  In  both  cases  the  parasites  are  internal  and  leave 
the  host  to  pupate. 

True  hyperparasitism  is  at  present  unknown  in  the  studies  of 
weevil  parasites. 

Non-fatal  superparasitism  will  be  seen  by  the  examples  rendered 
to  be  much  less  common  than  the  fatal.  It  displays  several  very 
peculiar  phenomena. 
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In  the  following  examples  two  primary  mmple  ectoparasites,  not 
always  being  of  the  same  species,  have  successfully  bred  from  m  sin^e 
host. 

2  Braeon  meUUor  Say  —  1  example. 

1  9  CatdaecuM  ineertuM  Aahmead,  1  9  CerambyeMuB  eya$ueep9  Aahtmrmd  —  1 
example. 

1  cT  1  9  CerambyeMui  q^ameepB  Ashmepul  —  2  examples. 

2  CerambycobiuM  cyanicepB  (from  lixua)  —  1  exam|de. 

2  9  MierodontomaruB  anUumomi  Crawford  —  1  example. 
2  d*  MiarodontomeruM  anihonami  Crawford  —  1  example. 

1  GlypUmarpha  rugaUMr  Say  aod  1  Cerambycobittt  cycmtorpf  Aahmead  (fiom  lixua) 

—  1  example. 

An  example  is  at  hand  of  the  breeding  of  two  species  of  multiple 
IMirasites  from  the  same  host : 

7  A'phioehaUi  Sa^ciaia  Fallen,  2  ApkUxhaia  pygmaa  Zettentedt  —  1  example. 

Combined  simple  ecto-  and  mttltiple  endoparasitism  is  m  most 
peculiar  phase  of  superparasitism. 

From  Lixtu  $crobicollU  parasite  records  we  obtain  the  following 
interesting  records  in  this  category ;  in  each  example  all  survive : 

Numerous  Horumenui  lixioanu  Crawford  and  1  CerambifeMuB  cyofimiw  Aah- 
mead  —  2  examples. 
Numerous  Harismenus  lixivona  Crawford  and  1  S'eoeatolaccut  tytoderma  Aahmead 

—  1  pxample. 

NuinoruuM  Hori^nwniut  lixivwwi  Crawford  and  1  Eurytonm  tylodermatii  Ashnieiid  — 
2  exan)|)lit<. 
*  S  Htn-utmrnua  lixivtfnut  Crawfoni  and  1  unknown  —  1  example. 

47  lltrrinmenus  lixiwru*  Crawfiird  and  1  CeramhycMus  cyfinictps  Ashmoad  —  1 
example. 

Cannibal  sitkhpakahitism:  It  frequently  occurs  where  parasitism 
is  hifch  that  the  duplicution  known  as  superparasitism  becomes  a 
normal  phenomenon.  The  females  of  a  j^iven  species  may  repeat  <>vi- 
position    in   the   same   host    which   tney   have   themselves  formerly 

attacked,  or  which  another  individual  has  attacked.     With  normally 

• 

solitary  parasites  superparasitism  is  then  inevitable,  and  the  seecmd 
conuT  usually  d«'Vours  the  first.  We  have  a  record  of  a  l)oll  weevil 
larva  bearing  a  dea<l  fully  ^rown  parasite  larva,  which  bore  a  dead 
half-^rown  hirva.  which  in  turn  bore  a  minute  livinfc  larva,  and  on 
another  part  of  the  <Iead  host  was  another  minute  larva  which 
would  ultimately  have  a  stru^^le  with  the  first.  The  egg  ahells 
presi'iit  proved  them  all  to  be  conspecific. 

In  most  cases  of  cannabalism  both  individuals  die  but  we  have  the 
following  records  in  which  one  survive<l: 

2  Hrnrnu  m»Uttnr  i^txy,  1  9  Miin-iviij  —  1  cxamplr. 

*J  c*  i'tntmUycMHn  cyanirrfm  Ai«hm.,  1  siirvivi'^  —  1  oxamplr. 
2  Kurytnma  tyMtrrtuiiiM  Anhm.,  1  9  HurvivcH  —  1  example. 
''  Kurytunui  tyloiirrmnti*  .\jihm.,  1  c*  ivur\'ivi*H  —  1  exaniplo. 
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The  following  examples  in  which  all  died  show  how  much  duplica- 
tion of  energy  there  frequently  is: 

2  Catolaccus  hunleri  Crawford  —  7  examples. 

3  Catolaccus  hunleri  Crawford  —  2  examples. 

4  Catolaccus  hunteri  Crawford  —  1  example. 

5  Catolaccus  hunleri  Crawford  —  1  example. 

2  Catolaccus  incertus  Ashmead  —  3  examples. 

3  Catolaccus  incertus  Ashmead  —  1  example. 

4  Catolaccus  incertus.  Ashmead  —  2  examples. 

5  Catolaccus  incertus  Ashmead  —  1  example. 

6  Catolaccus  incertus  Ashmead  —  1  example. 

2  Euryioma  tylodermatis  Ashmead  —  7  examples. 

3  Eurytoma  tylodermatis  Ashmead  —  2  examples. 

5  Eurytoma  tylodermatis  Ashmead  —  1  example. 

2  Microdontomerus  anthonomi  Crawford  —  1  example. 

3  Microdontomerus  anthonomi  Crawford  —  1  example. 

4  Microdontomerus  anthonomi  Crawford  —  2  examples. 
8  Microdontomerus  anthorunni  Crawford  —  1  example. 

Mixed  superparasitism  is  that  phase  in  which  two  or  more  species 
are  brought  together  up*on  the  same  host.  The  following  records  will 
show  how  common  it  is  among  parasites  of  the  boll  weevil. 

We  have  many  cases  with  only  two  parasites  involved  in  which  one 
individual  survived.  The  sex  of  the  survivors  and  the  number  of 
examples  are  given  at  the  end  of  each  line: 

Unknown  super.  Catolaccus  hunteri  —  1  example. 
Bracon  mellitor  super,  unknown  —  19. 
Catolaccus  sp.  super.  Bracon  mellitor  —  19. 
Catolaccus  hunteri  super,  unknown  —  19. 
Catolaccus  hunteri  super.  Bracon  mellitor  —  19. 
Catolaccus  incertus  super.  Bracon  mellitor  —  2  9. 
Cerambycobius  cushmani  super.  Bracon  mellitor  —  8  cT  (7),  9  9 . 
Cerambycobius  cyaniceps  super,  unknown  —  1  cf. 
Cerambycobius  cyaniceps  super.  Bracon  melliior  —  23  cf  (6)|  28  9 . 
Cerambycobius  cyanic^  super.  Catolaccus  hunteri  —  2  cf  i  2  9 . 
Cerambycobius  cyanic^  super.  Catolaccus  incertus  —  1  cf  ,  3  9 . 
Eurytoma  tylodermatis  super,  imknown  —  1  d*  (3),  2  9 . 
Eurytoma  tylodermatis  super.  Bracon  mellitor  —  8  cf  (2),  2  9 . 
Eurytoma  sp.  super.  Bracon  mellitor  —  1  cf. 
Microdontomerus  anthonomi  super,  unknown  —  1  cf  i  1  9 . 
Microdontomerus  anthonomi  super.  Bracon  mellitor  4  cT  (3),  14  9 . 
Microdontomerus  anthonomi  super.  Catolaccus  hunleri  —  19* 
Microdontomerus  anthonomi  super.  Eurytoma  tylodermatis  —  1  cf  i  19. 

The  number  of  examples  is  much  smaller  where  more  than  two 
individuals  are  concerned  and  one  survives. 

2  unknown,  1  dipteron  (survivor)  —  1  example. 

2  unknown,  1  9  Eurytoma  tylodermatis  (survivor)  —  1  example. 

3  Euryioma  tylodermatis,  1  9  Microdontomerus  anthonomi  (survivor)  —  1  example. 
3  Eurytoma  tylodermatis  (19  survives),  2  Catolaccus  hunteri  —  1  example. 

6  unknown,  1  9  Catolaccus  hunteri  (survivor)  —  1  example. 

7  Catolaccus  hunteri,  1  Microdonlomerus  anthonomi  (survivor)  —  1  example. 
16  unknown,  1  Microdontomerus  anthonomi  (survivor)  —  1  example. 

In  the  majority  of  cases  studied  all  superparasites  died.  These 
records  are  here  grouped  according  to  the  number  of  individuals  con- 
cerned. 
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1.  (Only  two  parasites  involved.) 

2  unknown  —  75  examples. 

Unknown  and  Broom  meUitar  —  9  examples. 
Unknown  and  Catolaccus  hunteri  —  2  examples. 
Unknown  and  Catolaccus  incertiui  —  1  example. 
Unknown  and  Cerambycobius  cyaniceps  —  1  example. 
Unknown  and  Eurytoma  tylodermatis  —  1  example. 
Catolaccus  hunteri  and  Cerambycobius  cyaniceps  —  1  example. 
Catolaccus  hunteri  and  Eurytoma  lylodermatis  —  2  examples., 
Catolaccus  incertus  and  Eurytoma  lylodermatis  —  1  example. 
Cerambycobius  cushmani  super.  Bracon  mellitor  —  3  examples. 
Cerambycobius  cyaniceps  super.  Bracon  mellitor  —  1  example. 
Cerambycobius  cyaniceps  and  Eurytoma  tylodermcUis  —  1  example. 
Eurytoma  lylodermatis  super.  Bracon  mellitor  —  1  example. 
Eurytoma  lylodermatis  and  Microdontomerus  anthonomi  —  3  examples. 

2.  (Three  parasites  involved.) 

3  unknown  —  19  examples. 

1  unknown,  1  Catolaccus,  1  Eurytoma  —  1  example. 

1  Bracon  meUUory  2  Eurytoma  lylodermatis  —  1  example. 

1  Catolaccus  hunteri,  2  Eurytoma  lylodermatis  —  1  example. 

2  Catolaccus  incertusy  1  Eurytoma  lylodermatis  —  1  example. 

3.  (More  than  three  parasites  involved.) 

4  unknown  —  5  examples! 

1  unknown,  3  Catolaccus  hunteri  —  2  examples. 

2  Catolaccus  hunteri,  2  Eurytoma  lylodermatis  —  1  example. 

5  unknown  —  4  examples. 

4  Catidnccnn  innrtus,  1  Eitrytoimi  tyUHUntuitis  —  1  example. 
2  Ctnwihycohius  cydrtict/ts,  '.i  M icrinUttitotuvnis  ntithinnnni    -  1  example. 
2  Eurytoma  tylinirrtmitis,  \\  M icn>tl(nitomvrus  (ttithinimni     -  1  example. 
(\  iiiikiKtwn        1  example. 

2  Cntolncrus  fniuttri,  \  Mirrtxiontoniirus  tinthonomi    --  1  example. 

',i  Cfitohircus  hunttri,  '2  Kurylonui  tyUHivrmntii<,  1  M icr(ni(mtomcrus  anthonomi  —  1 
e.xamph'. 

4  ('nfnlnrrus  innrluft,  '2  Eurytunui  tyh^h  rtnatis      ■  1  example. 
7  unknnuu        I  cxamph'. 

{\  Ciitnhurns  huult  ri,  1  Euryttnmi  lyhnlvrmiitis     -  1  examph'. 
4  ('(ili'liirms  tnnrtiis,  .'i  Eurytntnn  tyltni(  nmitis         \  example. 
h  imklinWU  I    rXMlllpN'. 

'.\  Cutnlncrns  hunhn,  ',\  E'trylntna  (yhuh rnmtis,  2  M icnMlorttomerus  anthonomi —  1 
exam|»l«'. 

1»  unknown        1  i'\ampl«*. 
11   M  intuliitittntu  iit.'^  nitthittunm ,   I  ( '»  riinihynihi  us  ri/tinin  ps  1  (»xample. 
l.i  M ifTinh'htiinii  rii'y  nhthnhnftii ,   I   E>ii  i/fitnui  tyhitli  rninhf^         1  example. 
U")  unknown        2  «\arnpl<>. 
2<)  unknown        1  example 
2.")  unknown        1  r\:unpl«'. 

( 'oMitiNKD  >iMPLK  K(T(»-  AND  KNDopAHA.-^iTi.'^M :  It  was  frequently 
fiMiihl  tliMt  hnll  weeviU  internally  para^it ize«l  l»y  Trtrastichus  hutitrH 
('ra\vfor<l  were  externally  para>itiz(M|  l)y  one  or  more  other  parasites* 
Mieli  ea-f--  are  u-^nally  fatal  for  l>ntli. 

'I't  ffii'iii  h't^  },,tittitt  li\<"s.  unkriowT)  rvtiTii.'il  i\\v^       2  rxiimplen. 
7  #/r'/ v'»» /• '/>  hufifiri  iIh*-«.  f  'filnliniii>  hunltri  liv«'>         1  example. 
Tttfi>tuh>t^  hufidn  •111'*',  unknown  external  «lie>        .'>  example**. 
'It  tra.-'tirhu.-'  huhhri  <he>.  <  't  nitnfiyntinu.'<  rytinm /ts  die.H     -    1  example. 
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Telrastichtu  hunUri  dies,  CerambycMus  cyaniceps  and  unknown  external  both  die 
—  I  example. 

Tetrastichus  hunteri  dies,  3  unknown  external  die  —  1  example. 

Tetrastichus  hunteri  dies,  2  CaioUuxus  hunteri  and  4  unknown  external,  all  die  —  1 
•example. 

Predation  upon  Parasites 

As  was  remarked  on  a  preceding  page  predation  frequently  compli- 
cates parasitism  and  renders  it  of  no  avail.  Of  course  many  kinds 
of  predation  are  accidental  but  the  following  examples  will  illustrate 
some  phases  which  greatly  resemble  superparasitism  because  the  attack 
isby  larvse: 

Unknown  Coleopteron  super.  Bracon  meUitor  —  1  example. 
Unknown  Coleopteron  super.  Catotaccus  hunteri  —  1  example. 
Unknown  Coleopteron  super.  Ewrytoma  tylodermatis  —  1  example. 
Catorama  sp.  super.  Bracon  mellUor  —  1  example. 
Catorama  sp.  super.  CerambycMus  cuahmani  —  1  example. 
Hydnocera  pubescens  super,  unknown  —  1  example. 
Hydnocera  pubescens  super.  Bracon  meUitor  —  11  examples. 
Hyndocera  pubescens  super.  Catotaccus  incerius  —  2  examples. 
Hydnocera  pubescens  super.  Cerambycobius  cyaniceps  —  1  example. 
Hydnocera  pubescens  super.  Eurytoma  tylodermatis  —  1  example. 
Catorama  sp.  super.  Cerambycobius  cushmani  super.  Bracon  meUitor  —  1  example. 
Unknown  predator  super.  9  Cerambycobius  cyaniceps  super.  Bracon  meUitor  —  1 
•example. 

In  the  following  examples  the  predation  is  by  adults  and  is  less 
apparently  similar  to  superparasitism  although  the  results  are  identi- 
cal: 

Unknown  predator  super.  Catolaccus  hunteri  —  1  example. 

Unknown  predator  super.  Catolaccus  incertus  —  1  example. 

Ants  super,  unknown  parasite  —  1  example. 

Ants  super.  Eurytoma  tylodermatis  —  1  example. 

Mites  super.  Bracon  meUitor  —  1  example. 

Calharlus  cassias  super,  unknown  —  2  examples. 

Cathartus  cassice  super.  Bracon  melitor  —  1  example. 

2  Cathartus  cassia  super.  Catolaccus  hunteri  —  1  example. 

Solenopsis  geminata  super.  Bracon  meUitor  —  1  example. 

Summary:  As  the  large  number  of  records  given  herewith  makes 
it  difficult  to  compare  the  different  phases  described,  the  following 
summary  has  been  compiled: 

Simple  ectoparasitism :  normal  —  the  vast  majority  of  examples. 

Averted  simple  ectoparasitism  —  1  example. 

Simple  endoparasitism:  normal  —  only  common  in  certain  sections. 

Multiple  endoparasitism:  normal  —  very  common  on  weed  stem 
weevils. 

True  hyperparasitism :  not  recorded. 

Non-fatal  simple  superparasitism  involving  two  individuals  —  8 
examples. 
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Non-fatal  multiple  superparasitism  involving  several  individuals  — 
1  example. 

Combined  simple  ecto-  and  multiple  endoparasitism  (non-fatal)  — 
Z  examples. 

Cannibal  superparasitism  with  one  survivor  —  4  examples. 

Mixed  superparasitism  involving  only  two  individuals  with  one 
survivor  — 142  examples. 

Mixed  superparasitism  involving  several  individuals  with  one  sur- 
vivor —  7  examples. 

Combined  simple  ecto-  and  endoparasitism  with  one  survivor  —  3 
examples. 

Fatal  cannibal  superparasitism  —  34  examples. 

Fatal  mixed  superparasitism  involving  two  individuals  — 102 
examples. 

Fatal  mixed  superparasitism  involving  several  individuals  —  54 
examples. 

Combined  simple  ecto-  and  endoparasitism  (fatal)  —  9  examples. 

Total  non-fatal  superparasitism  —  16  examples. 

Total  superparasitism  with  one  survivor  —  156  examples. 

Total  fatal  superparasitism  —  199  examples. 

Predatioii  V)y  larvie  upon  primary  parasites  —  21  examples. 
Predation  by  larva*  upon  superparasites  —  2  examples. 
Predation  by  adults  upon  primary  parasites  —  10  examples. 

A  sn])(Tfi('ial  study  of  the  examples  given  would  perhaps  Rive  the 
idea  that  super|)arasitisni  is  a  serious  drawback  to  control  by  para- 
sites. It  must  not  i)e  forgotten  that  the  many  thousands  of  examples 
of  pure  siinj)!*'  parasitism  have  been  omittcMl  from  the  discussit>n. 
The  writt.T's  observations  upon  this  most  interesting  phenomenon  are 
that  siii)rri)arasitism  seldom  if  ever  occurs  until  the  percentage  of 
parasitism  has  lu'come  comparatively  high.  From  the  point  where 
superi)arasitism  does  begin,  however,  it  very  rapidly  acts  as  a  check 
upon  parasite  increase  until  it  almost  completely  stops  the  control 
at  7.')  per  cent.  Owing  to  the  many  other  elements  of  weevil  control 
it  is  seldom  possible  for  parasitism  to  reach  much  above  45  or  50  per 
cent  o/  thi  tdtdl  numhtr  o/  wnrils  in  thf  fuhl.  The  other  factors  may 
be  counte<l  upon  to  average  about  oO  per  cent  of  the  total.  With 
very  favoral)le  conditions  the  parasites  sometimes  reach  as  many  as 
75  per  cent  of  the  wcM'vils. 
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ON  THE  LIFE  HISTORY  OF  THE  ALFALFA  LEAF-WEEVIL 

By  E.  G.  Titus,  LogaUf  Utah 

The  alfalfa  leaf-weevil  {Phytonomv^  murinus  Fab.)  now  occurs  in 
at  least  eight  counties  in  Utah. 

In  1908  the  distribution  was  probably  limited  to  100  square  miles 
in  Salt  Lake  and  Summit  counties.  It  now  covers  an  area  eighty 
miles  long,  north  and  south,  by  seventy-five  miles  east  and  west  or  a 
gain  in  1909  and  1910  equal  to  sixty  times  the  previously  infested  area. 

The  present  known  infested  area  covers  all  of  Salt  Lake  and  Davis 
counties,  north  half  of  Utah  county,  southern  part  of  Weber,  north- 
eastern Tooele,  northwestern  Wasatch,  eastern  Summit  and  the 
south  half  of  Morgan  county. 

Specimens  have  been  taken  from  trains  passing  thru  Box  Elder  and 
Cache  counties,  these  two  counties  forming  part  of  the  north  bound- 
ary of  the  state.  It  is  not  unlikely  that  there  are  isolated  colonies 
breeding  in  these  and  other  counties.  In  Summit  county  it  has 
nearly  or  quite  reached  the  Wyoming  line. 

There  are  so  many  means  of  distribution,  such  as  the  spring  and 
summer  flights,  railroad  and  wagon  road  transportation,  carriage  in 
fruit  packages,  household  goods  and  other  packages,  that  it  is  cer- 
tainly a  question  of  but  a  short  time  before  the  species  will  be  present 
in  other  states. 

Food  Plants 

It  has  been  found  feeding  and  breeding  on  seven  species  represent- 
ing three  genera  of  plants:  alfalfa  (Medicago  8ativa)y  burr-clover 
(M.  lupulina)y  white  sweet  clover  (Melilotus  alba)^  yellow  sweet  clover 
(M.  officinalis),  red  clover  {Trifolium  pratense),  white  clover  {T, 
repens),  alsike  clover  (T.  hybridum)  and  crimson  clover  {T.  incar- 
natum). 

Several  species  of  clovers  have  .been  described  from  the  Rocky 
Mountain  region  but  these  seem  to  be  rather  rare  and  so  far  the  weevil 
has  not  been  found  attacking  them. 

The  wild  sweet  pea  {Laihyrus  venosus)  is  not  uncommon  thruout 
the  state,  but  even  where  growing  beside  infested  alfalfa  plants  it 
has  not  been  attacked. 

Failure  has  resulted  from  attempts  to  breed  the  weevils  in  captiv- 
ity on  hairy  vetch  (Vicia  viUom)  and  buffalo  pea  (Astragalus  utahen- 
sis).  Adults  are  often  found  hibernating  beneath  the  leaves  of  this 
latter  plant  and  in  captivity  would  occasionally  eat  small  pieces  from 
the  leaves. 
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The  species  certainly  prefers  alfalfa  to  auy  other  food  plant  so  far 
recognized.  Its  next  choice  appears  to  be  burr-clover  (also  a  Medi* 
cago),  closely  followed  by  white  sweet  clover.  Its  presence  on  other 
clovers  is  rather  rare,  and  it  is  unusual  to  find  burr-  or  white  sweet- 
clover  infested  early  in  the  year. 

Broods 

There  is  evidently  but  one  brood  of  the  insect,  but  as  the  season 
advances  it  becomes  more  and  more  diflScult  to  distinguish  between 
specimens  of  over-wintering  weevils  and  weevils  that  issued  during 
the  season.  The  length  of  life  of  the  adult  cannot  be  definitely 
stated  even  in  months.  We  have  kept  adults  from  the  time  they 
issued  in  May  until  a  year  from  the  following  November,  though  it 
is  probable  that  this  is  an  unusually  long  period  for  them  to  live. 

Copulation  has  been  noticed  of  newly-issued  males  with  females  of 
the  previous  year  in  early  July;  and  very  soon  afterward  between 
specimens  of  the  year,  while  mating  of  the  over-wintering  specimens 
appear  to  continue  from  spring  to  fall.  The  males  have  the  same 
habit  as  those  of  P.  punctatuSy  reported  by  Dr.  Folsom*  in  that  they 
follow  the  females  around  and  mate  a  number  of  times. 

Eggs  and  young  larvae  found  late  in  the  fall,  September  to  Novem- 
ber, are  pr()l)al)ly  progeny  of  ovor-wintonnR  females  and  not  members 
of  a  second  brood.  It  is  pr()l)al)le  that  niiiny  of  tlu^se  larva*  p<*nsh  on 
account  of  unsiiital)ie  weather  conditions  hut  I  liave  had  adults  issue 
as  late  as  November  28. 

HiBKHNATlON 

Many  of  the  adiiUs  j^o  into  hil)ernati()n  early  in  the  fall,  (»vc»n  a^s 
early  a>  tlie  first  week  in  Auj^iist.  Tho  many  of  these  come  out 
to  feed  at  timr>,  it  has  Ixmmi  noticed  tliat  even  a  passinj^  elomi 
will  drive  them  to  sheher.  A  cohl  rain  following  a  hot  day  scvriieil 
to  be  (|iiite  destructive  so  that  it  appejirs  they  are  very  susceptible  t<i 
chmatic  condition'^  during!;  this  period,  ('ertaiidy  a  larj?e  numlK^r  of 
beeth's  (hr  during  the  summer  and  fall  of  the  year  th(»y  are  bre<l. 

.\  small  amount  of  shelter  >eems  to  suffice  for  winter  protection. 
Burlap  bands  on  apple  trees  are  favorite  places  and  where  such  han«ls 
were  placed  nn  fenee-po>ts  aloim  :in  alfalfa  field  many  weevils  were 
colltTtrd.  They  (h»  not  appear  to  be  ^jre^^arious  in  their  hil>ernating 
habits  but  each  seeks  its  own  shelter  under  ^rass,  bark,  in  hollow 
trees.  crevicr>  in  the  j^rountl.  in  buildings  or  almost  any  protc^tfHl 
spot. 

•  11N>'J;  r(>is*»tn:   111.  .V^r.  Kxp.  Sta.  Hul.  l.U,  \\)t.,  p.  I(i2. 
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Spring  Feeding  Habits 

They  appear  again  at  the  first  approach  of  spring  and  begin  feeding 
on  the  alfalfa,  making  punctures  in  the  stalks.  This  is  very  different 
from  the  summer  and  fall  feeding  when  they  rasp  the  epidermis  from 
the  stalk  and  slit  the  leaves  into  ribbons. 

The  feeding-puncture  is  irregularly  oval  in  outline  and  usually  made 
by  slitting  and  gnawing  the  cavity.  The  weevil  apparently  gouges 
out  its  food  and  will  stand  for  some  time  working  small  pieces  loose; 
it  will  then  withdraw  the  beak,  chew  and  swallow  the  food  and  again 
return  to  the  puncture.  The  injury  is  very  often  severe,  especially 
to  young  stalks  which  are  so  deeply  cut  that  many  wilt  and  break  off. 
During  the  warmer  part  of  these  early  spring  days  weevils  have  been 
noticed  mating,  and  egg-laying  certainly  commences  soon  after  they 
come  from  hibernation.  The  spring  flight  begins  with  the  first  con- 
tinned  warm  weather. 

OVIPOSITION 

The  eggs  are  at  first  laid  singly  on  the  plant;  in  the  buds,  axils  of 
the  leaves,  on  the  stalk  or  beneath  the  leaf  sheath.  In  this  latter  case 
the  ovipositor  is  inserted  thru  the  sheath,  the  egg  being  placed  inside 
in  contact  with  the  stalk  and  not  in  the  tissue  of  the  leaf  as  reported 
for  P.  nigrirostris  by  Wildermuth.^  Two  to  three  weeks  after  egg- 
laying  commences  the  female  begins  ovipositing  in  the  stalks  and  this 
form  of  oviposition  becomes  more  common  as  the  season  advances. 

The  egg-punctures  are  usually  clean-cut  and  almost  circular  in  out- 
line. The  weevils  seen  making  these  punctures  made  but  one  cut 
with  the  beak.  Standing  lengthwise  of  the  stem,  head  downward,  the 
beak  was  inserted  at  an  angle  slightly  toward  the  base  of  the  stalk  and 
given  a  steady  pull  up  and  in,  thus  making  an  elongated  slit  inside  the 
stem,  both  below  and  above  the  puncture.  The  beak  was  then  with- 
drawn and  the  insect  either  turned  around  or  walked  forward  and 
pushed  her  ovipositor  into  the  puncture.  From  thirty  seconds  to  two 
minutes  were  occupied  in  laying  the  egg,  the  ovipositor  being  with- 
drawn after  each  egg-deposit. 

Sometimes  a  puncture  is  filled  with  eggs  until  they  project  from  the 
aperture.  When  the  female  does  not  fill  the  puncture  with  eggs  she 
sometimes  plugs  it  with  a  small  ball  of  excreta  or  a  little  mass  of  epi- 
dermis gnawed  from  the  stalk.  Sometimes  before  inserting  the  beak 
to  make  the  puncture  she  first. gnaws  away  the  epidermis. 

Egg-punctures  in  a  slender  stalk  may  cause  the  leaves  to  wilt  and 
the  stalk  to  die  and  the  same  thing  occurs  when  too  many  egg- 
punctures  are  made  in  a  larger  stalk. 

a909:  Webster:  U.  S.  D.  A.  Bur.  Ent.  Bui.  85,  pt.  1,  p.  9. 
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The  season  of  1910  was  three  to  four  weeks  in  advance  of  1909  m 
has  been  graphically  shown  in  a  recent  bulletin  by  the  author.*  Hence 
tables  for  9  Apr.  1909,  and  14  Mch.  1910,  represent  practically 
equivalent  times  in  the  two  years  so  far  as  the  alfalfa-growth  and 
life-histoTy  of  the  weevil  are  concerned. 

Id  the  same  manner  2  May  1909  and  3  April  1910,  2fi  May  1909 
and  18  April  1910,  and  6  July  1909  with  18  June  1910.  It  will  be 
noticed  with  these  last  two  dates  mentioned  that  the  compariaon  with 
7  July  1910  shows  that  the  seasons  were  by  that  time  more  neariy 
equal.  After  early  July  both  egg  and  feeding-i>tmctures  are  very  rare. 
The  adults  that  are  »till  laying  eggs  evidently  deporit  them  singly  as 
they  did  at  the  hoKinning  of  the  scaoon. 

Early  in  the  spring  then.'  are  many  more  feeding-punctures  than 
ogg-punrtun-s  am)  it  in  not  until  the  adults  have  been  laying  egga  for 
sevoral  weeks  that  they  bring  tho  numl>er  of  ogg-puncturca  up  to  an 
equality.  As  tho  season  advanci-s  the  adulttt  feed  more  and  more 
on  the  leuvi's  niiil  ejiidennis  of  the  stalk  anil  make  lens  feeding-punc- 
tun',-*,  .to  that  ttic  final  relation  is  nearly  e(iual. 

The  muxiniiini  number  of  feeding-puneturet)  to  any  stalk  does  not  go 
far  alKive  the  :iver»Ke,  althiiugh  us  niimy  as  six  were  counted  several 
times.  KitclitiTu  *'gg-ininetiires  in  one  stalk,  even  in  a  large  stout 
stalk  us  ihis  one  hiippeiii'd  to  be.  fuirly  ridilled  the  Rtalk  and  it  had 
broken  <lown.  Tweniy-six  egK."  liurilly  crowded  the  stalk  they  were 
in;  it  was  large  and  somewhat  hollow  and  the  female  could  have 
deposited  mure  so  f:ir  as  spaee  was  eiineerned  but  xhe  instead  plugged 
up  the  hole  with  ix< Tela, 

After  It  few  weeks  of  strfnimiis  ami  rapitl  egg-laying  eggs  are  again 
laid  spariuKly  fi>r  an  imli-iinife  period,  certainly  until  late  in  October 
and  ]H-r)ia|>s  nntil  eotiipliti-  biheniation  begins.  Over-wintering 
femali's  were  exainiiK-d  in  early  Novrnilier  and  found  to  still  contain 
a  nuinlMTiif  well-developed  ejtgs. 

•lUll):  TiIiih:  I'Inli  \kt.  Kxji.  .■<(a.  Hul.  lln.    ChurtM  I  anil  II. 
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Notes  on  Stages 

Eog:  The  egg  is  oval,  rounded  at  the  ends  and  when  first  deposited 
is  lemon-yellow  in  color,  0.55  mm.  to  0.65  mm.  long  and  0.32  mm.  to 
0.3S  mm.  wide.  Two  to  four  days  after  being  laid,  a  dark  spot  appears 
at  one  end  and  as  incubation  progresses,  this  spot  enlai^es,  the  e^ 
becoming  somewhat  paler  on  the  other  portions.  Under  the  micro- 
scope the  surface  of  the  egg  appears  very  slightly  roughened  and 
sculptured  with  hexagonal  depressions.  At  one  end  this  hexagonal 
sculpturing  is  somewhat  drawn  out  until  it  appears  like  strise.  The 
incubation  period  varies  from  seven  to  sixteen  days,  having  an  aver- 
age of  about  ten  days. 

Hatching  Record 

Table  12  shows  period  of  incubation  tor  1139  eggs  taken  at  different 
periods  during  1909  and  1910. 
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is  very  distinct,  the  remainder  of  the  larva  being  green  in  color,  some- 
what lighter  than  that  of  the  alfalfa  on  which  it  is  feeding.  The 
length  of  the  larva  in  this  stage  is  3.2  mm.  to  4.8  mm.  by  0.7  mm.  to 
1.1  mm.  wide. 

With  the  third  mouU  the  larva  becomes  still  darker  green,  the  dorsal 
line  almost  pure  white,  an  indistinct  white  stripe  on  each  side  of  the 
body,  and  the  white  inverted  **  Y"  on  the  face  distinct.  In  this  third 
stage,  the  length  varies  from  5.5  mm.  to  9.2  mm.  by  1.25  to  2.25  mm. 
wide  (near  the  center  of  the  body). 

Cocoon:  When  full  grown,  the  larvse  either  crawl  or  drop  to  the 
ground,  usually  the  former,  spinning  their  cocoons  in  the  dead  leaves 
or  other  rubbish  there  present.  When  there  is  short  dead  alfalfa 
present,  such  as  that  injured  by  frost,  the  cocoons  may  be  found 
in  the  dead  leaves  as  high  as  six  inches  from  the  ground. 

The  cocoon  is  globular,  5  mm.  to  8  mm.  in  diameter,  and  is  com- 
posed  of  a  rather  coarse  network  of  pure  white  threads.  The  larva, 
in  spinning  this  cocoon,  at  first  curls  into  the  same  posture  in  which 
it  usually  feeds,  and  begins  to  work  a  mass  of  threads  on  one  side  and 
partly  beneath  it;  later  working  its  way  into  this  small  network  and 
then  gradually  carrying  the  network  over  from  one  side  to  the  other, 
and  working  in  the  cross  threads  connecting  these  portions.  While 
the  larva  is  spinning  the  cocoon  it  often  curls  its  anal  end  to  the 
mouth  apparently  to  secure  some  secretion.  Cocoons  are  usually 
globular,  especially  those  made  in  a  curled  leaf,  but  are  often  made  to 
fit  the  curl  of  the  leaf.  The  larvae  take  from  ten  to  twenty  hours  to 
spin  a  cocoon,  and  usually  do  not  moult  into  the  pupa  stage  for  from 
thirty-six  to  seventy-two  hours  after  the  cocoon  is  formed. 

Pupa:  The  newly  formed  pupa  is  pale  green,  the  eyes  somewhat 
darkened,  the  posterior  end  of  the  femora,  and  the  anterior  end  of  the 
tibise  rather  dark.  The  abdomen  has  a  pale  dorsal  line,  and  bears  a 
number  of  hairs  at  the  extremity.  There  are  a  series  of  setse  with 
enlarged  ends  on  each  dorsal  segment,  but  apparently  few  setse 
on  the  ventral  side.  The  length  of  the  pupal  stage  averages  about 
eight  days. 

Moulting  :  The  larvae  in  all  stages  seem  to  have  the  same  general 
process  of  moulting.  This  casting  off  of  the  skin  is  rather  a  slow 
process.  The  first  evidence  is  the  slight  shortening  of  the  larva,  soon 
followed  by  the  splitting  of  the  head  plate,  beginning  at  the  center 
of  the  inverted  "Y."  This  split  increases  in  three  directions  along 
the  inverted  "  Y,"  the  parts  rolling  back  and  allowing  the  head  to  be 
protruded,  the  split  then  spreads  a  short  distance  down  the  back, 
rarely  more  than  two  segments,  the  larva  working  its  way  out  through 
this  opening.     The  cast  skin  soon  dries  and  shrivels  up,  so  that  it  is 
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atmort  impoMiMe  to  ind  it.    In  Hb  last  rtage,  the  larva 
ing  into  the  pupa,  eaato  the  don  in  lUce  manner. 

Adui«tb:  The  adiiHa  are  oval  In  shape  and  iriien  beaUy 
are  pale  brown  with  a  distinct'  darker  line  eztoiding  eswtrally  dowm 
Hub  back.    Th^  harden  in  from  one  to  three  diqra  dftwsidiin  aoene 
what  upon  the  amount  ot  smiriiine  present  when  thsy  are  dmniop^ 
ing;  then  cut  tiieir  way  out  of  the  cocoon,  usually  at  one  endt  ermwA 
up  an  al&Jf a  stalk  and  begin  feeding. 

Late  in  the  summer  some  of  the  haifs  and  scales  gst  rubbed  oi^ 
esnsin^  the  weevil  to  bppmt  much  darker  in  color.  'Beiore  tim  fol* 
lowing  quing  is  passed  many  have  lost  nearly  all  the  hair  and  btowm 
scales  and  appear  Mack  with  small  irregular  gray  spots  on  the  elytem. 

A  detdled  descriptacm  of  the  adult  has  already  been  pubBshad.^ 

An  examination  of  the  type  of  Pkgkmmimi  eaut&r  Lse.  shown  that 
that  species  is  not  identical  with  pmr  even  scarcely  abidbr  to  P« 
rtniit  Fab. 


GODUNO  MOTH  CONTROL  IN  CALIFORNIA. 


The  recent  Apple  Show  held  at  Wataonville,  California,  has  n<rt 
only  the  distinction  of  being  the  greatest  exhibit  in  the  history  of 
apple  growing,  but  marks  a  significant  accomplishment  in  economic 
entomology.  Watsonville  is  by  far  the  greatest  shipping  point  for 
apples  in  the  world,  sending  out  now  about  sixty  cars  per  day,  and 
the  season's  crop  will  be  over  4,000  car  loads.  Only  during  the  last 
eight  years  has  there  been  any  appreciable  amount  of  tqprmying  for 
codling  moth.  Through  the  efforts  of  the  Experiment  Station  of 
the  University  of  California  the  local  difficulties  have  been  overoomOy 
and  8pra\nng  may  be  said  to  have  been  placed  on  a  practical. 
only  four  years  ago.  Elach  year  has  seen  an  extension  of 
until  during  the  present  season  over  sixty  tons  of  arsenate  of  lend 
have  been  used  in  the  Pagaro  Valley  on  about  05%  of  the 
in  apples,  all  of  it  within  ten  miles  of  the  city  of  WataonviUe. 

Spraying  is  almost  entirely  done  with  high  iMresBore  outStn^ 
there  are  certainly  more  power-spray  outfits  in  this  region  tima  in 
any  other  fruit  section.  The  complaint  is  not  infrequently  mnda  in 
the  East  that  growers  will  not  carr>'  out  the  suggeetiona  ot  enlonMll* 
ogists.  This  valley  furnishes  a  conspicuous  examfde  of  ^appBed*^ 
entomolog}'.     Most  Western  entomologists  fed  that  their  nmlt  ia 

>1900:  Htm:  Joum.  Ec.  Ent.  r.  2.  p.  151. 


December,  'lOJ  WOODWORTH:  CX)DLINO  MOTH  471 

done  only  when  their  methods  become  the  regular  practice  of  the 
growers. 

The  difficulties  met  with  in  the  Pajaro  Valley  in  spraying  for 
codling  moth  have  never  been  discussed  except  locally,  and  may  be 
of  interest  to  Eastern  entomologists. 

Before  the  investigation  was  taken  up  at  Watsonville  many  com- 
plaints came  to  the  Department  of  the  burning  produced  by  Paris 
green  and  gave  occasion  for  the  study  of  the  greens  on  the  market 
in  the  state,  reported  in  Bulletin  126,  in  which  it  was  shown  that  much 
of  that  material  contained  water  soluble  arsenic.  The  outcome  of 
this  study  was  a  law  defining  the  amount  of  free  arsenic  permissible 
in  Paris  green  which  was  also  adopted  in  other  states  and  which  has 
resulted  in  improving  the  foliage  safety  of  Paris  green  all  over  the 
United  States. 

It  was  soon  found  that  the  climate  about  Watsonville  and  not  the 
free  arsenic  in  Paris  green  was  the  determining  factor  in  the  problem 
in  that  region. 

The  Pajaro  Valley  opens  out  on  Monterey  Bay  and  lies  opposite 
the  Pecheco  Pass.  The  cold  winds  from  the  ocean  blow  across  this 
valley  to  replace  the  heated  air  of  the  great  San  Joaquin  Valley,  just 
as  the  winds  sweep  through  the  Golden  Gate  at  San  Francisco  towards 
the  Sacramento  Valley.  In  consequence  there  are  almost  daily  fogs 
from  the  ocean  every  evening  during  all  the  summer.  The  continual 
drenching  of  the  trees  by  these  fogs  hydrolizes  almost  all  arsenicals, 
setting  free  the  acid,  and  after  two  years  of  experiment  involving 
losses  of  thousands  of  d(»llars  in  some  orchards  on  account  of  arsenic 
injury  to  foliage,  Paris  green  had  to  be  discarded  entirely. 

During  the  third  year  of  the  investigation  it  was  also  clearly  seen 
that  none  of  the  commercial  brands  of  arsenate  of  lead  could  be  safely 
used  in  the  Valley  and  that  and  the  following  years  hundreds  of  arseni- 
cals were  made  up  and  tested  and  the  solution  of  the  problem  finally 
came  from  the  discovery  that  certain  samples  of  lead  arsenate,  both 
as  obtained  on  the  market  and  made  up  in  the  laboratory  did 
not  injure  foliage,  and  that  these  samples  were  distinguishable 
by  the  fact  that  they  contained  no  arsenic  acid  soluble  in  ammonia, 
that  is,  they  consisted  of  a  saturated  lead  salt.  Nearly  always  by 
the  ordinarj''  methods  of  manufacture  an  arsenate  of  lead  consists 
of  an  acid  salt  or  a  mixture  of  an  acid  and  a  basic  arsenate  of  lead. 

Two  of  my  assistants  undertook  to  work  out,  as  a  private  venture, 
a  method  of  manufacture  by  which  a  uniform  product  of  this  charac- 
ter could  be  obtained.  They  were  entirely  successful  and  organized 
the  California  Spray  Chemical  Company,  largely  financed  by  local 
orchardists,  the  product  of  which  has  contributed  in  no  small 
degree  to  the  final  success  of  the  effort  to  control  this  insect. 


472  JOURNAL  OF  ECONOMIC  ENTOMOLOGY  [VoL  S 

Besides  the  smaller  experiments  many  tons  each  of  such  good 
commercial  brands  of  arsenate  of  lead  as  Swift's,  Lavenburg's  and 
Sherwin-Williams'  have  been  tried  in  the  Valley  and  in  each  case 
with  disastrous  results. 

Not  only  does  the  control  of  the  codling  moth  require  a  special 
kind  of  lead  arsenate,  but  the  spraying  program  presents  striking 
peculiarities. 

At  this  time  when  such  good  results  are  reported  as  coming  from 
a  return  to  the  old  idea  of  a  single  thorough  blossom-cup  spraying, 
and  some  entomologists  are  contending  that  all  later  sprayings  should 
be  eliminated,  it  may  come  as  a  surprise  to  some  that  the  Watson- 
ville  spraying  program,  which,  in  the  hands  of  our  best  orchardists 
gives  as  good  results  as  are  obtained  anywhere,  absolutely  ignores 
the  blossom-cup  work. 

A  small  portion  of  the  valley  is  naturally  immune.  The  portion 
between  Watson  ville  and  the  sea  is  affected  so  early  by  the  cold  o<;ean 
winds  that  the  moth  rarely  flies.  At  Watsonville  often  for  a  month 
at  a  time  no  insects  of  any  kind  are  seen  about  electric  lights.  These 
cold  winds  make  the  Pajaro  Valley  produce  winter  apples  along  the 
seashore  side  by  side  with  oranges,  grape-fruit  and  lemons.  While 
in  most  of  the  valley  the  codling  moth  flies  often  enough  to  lay  its 
full  quota  of  eggs,  still  its  life  history  and  the  growth  of  the  tree  are 
profoundly  modified.  Thus  the  blossoming  pmod  extends  over 
«uch  a  lon^  period  that  the  first  fruit  set  usually  are  advance<i  s<>  far 
as  to  render  the  poisoning;  of  the  cup  impossible  before  half  of  the  hu<ls 
are  oj)en.  At  least  three  sprayings  would  he  necessary  if  one  wanie<l 
to  fill  all  the  blossom  cups.  Likewise  the  moth  is  very  irregular  in 
appearinj^  in  the  sprinj^,  i\w  emergence  of  overwintering  individu- 
als recpiirluji^  tlire<'  mouths  from  the  first  to  the  last, —  more  than  enough 
time  for  a  full  generation  of  the  more  precocious  to  develop. 

The  (lela\('<l  appearance  of  the  moths  in  the  spring  results  in  the 
great  majority  of  individuaN  attackinj^  the  fruit  after  it  is  alreadv 
W4*ll  advanced,  and  a  very  small  per  cent  of  the  entranc(»s  are  in  the 
l)lo>s()m  cup.  No  real  blossom-cup  sprayinjc  has  ever  been  dune  in 
the  I^ijaro  N'allev  except  in  our  experiments  and  they  showeil  no 
results  suffirient  to  justify  the  recomm(»ndation  of  the  method. 

The  >pr:iyiim  i)n»^:ram  usually  bejjins  with  an  application  about 
the  time  tlir  la>t  l»lu><(nns  aj)pear.  This  is  usually  long  after  the 
calyx  1oIm'>  of  all  the  fruit  that  will  set  have  close<l.  This  spray 
may  be  foijowrd  by  one  or  two  applications  at  intervals  of  a  month 
or  six  wi'ek<.  the  numl>er  varying  with  the  season  and  the  portion  of 
the  valley. 

The-e  -^prayiims  simply  re<luce  the  numlxT  of  worms  that  may 
attack  the  crop  later.     The  first  generation  of  worms  are  not  oon* 
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sidered  as  having  any  direct  effect  on  the  crop  since  the  infested 
apples  either  drop  or  are  removed  at  thinning. 

Many  of  our  orchardists  make  no  further  sprayings,  but  almost 
always  to  their  loss.  The  best  orchardists  begin  a  campaign  of  one 
to  three  sprayings,  beginning  about  the  middle  of  August.  There 
will  undoubtedly  be  an  improvement  in  this  matter  during  the  next 
year  or  two.  Probably  the  amount  of  poison  used  in  this  section  will 
ultimately  be  over  a  hundred  tons. 

Over  1,600  barrels  of  commercial  lime-sulfur  solution  were  used 
during  the  past  winter  for  San  Jos6  scale,  and  this  material  is  now 
being  produced  in  the  local  factory  with  a  density  of  36  degrees  Beaum^, 
which  is  considerably  stronger  than  anything  in  the  market  in  the  East. 

There  is  very  little  scab  and  scarcely  any  use  of  Bordeaux  mixture; 
there  is  beginning  to  be  a  little  iron  sulphid  used  with  the  lead  for 
mildew  and  occasionally  zinc  arsenate  replaces  the  lead  for  the  first 
spraying  where  the  tussock  moth  must  be  dealt  with. 

The  minimum  sprayings  that  give  good  results  in  any  part  of  the 
Valley  are  three,  two  for  the  first  brood  and  one  in  August,  and  the 
maximum  is  six,  three  for  the  spring  and  three  in  the  summer,  and 
except  for  the  early  spring  applications  must  be  a  strictly  neutral 
arsenate  of  lead,  one  containing  no  ammonia  soluble  arsenic. 


The  Oommon  Name  of  the  Bl»ok  Somle  (Saissetia  olete  Bern). — In  Vol.  II,  No. 
6,  of  this  Journal  Mr.  J.  G.  Sanders  gives  the  oommon  name  of  Saissetia  olea  Bern, 
as  the  ''Olive  Scale.''  He  sa3r8,  ''the  popular  name  'Black  Scale'  has  been  applied 
to  this  species,  but  rather  incorrectly,  since  it  is  usually  very  dark  brown;  the  above 
name  should  be  applied  properly  to  Saissetia  nigra,  which  in  the  adult  female  stage 
usually  becomes  truly  black." 

This  brings  up  the  question  of  the  real  usefulness  of  conmion  names  for  insecta. 
It  is  true  that  from  its  specific  name  "o^"  and  also  its  avidity  to  attack  the  olive 
it  should  be  called  the  "Olive  Scale."  But  since  the  name  "Black"  has  become 
so  well  established,  and,  moreover,  has  been  the  name  officially  adopted  by  the 
Association  of  Economic  Entomologists,  it  hardly  seems  wise  to  change  it  at  this 
late  date.  Common  names  are  useful  chiefly  to  growers  and  others  who  are  not 
entomologists.  Entomologists  in  most  cases  are  as  familiar  with  the  scientific 
name  as  the  conunon  name,  and  there  is  much  less  chance  for  confusion  regardless 
of  how  appropriate  a  common  name  may  be. 

Saissetia  olea  as  an  economic  insect  in  the  United  States  is  most  important  in 
California,  and  particularly  in  the  southern  California  citrus  belt.  Here  every 
grower  of  citrus  trees  knows  it  as  the  Black  Scale  and  it'  would  lead  to  needlem 
confusion  to  attempt  to  call  it  anything  else.  On  the  other  hand,  Saissetia  nigra 
Nietn.  is  not  an  economic  pest  an3rwhere  in  the  United  States,  and  it  is  of  little  con* 
sequence  whether  it  has  any  conmion  name  at  aU.  From  the  specific  name  '* nigra" 
it  could  of  course  be  appropriately  called  the  Black  Scale.  But  since  conmion  names 
are  largely  applied  to  insecta  of  economic  importance  it  would  be  likely  to  lead  only 
to  confusion  to  include  the  entire  list  of  insects.  While  the  Black  Scale  may  not 
always  be  black,  it  is  blacker  than  any  others  of  economic  importance  associated 
with  it,  and  to  change  so  well  established  a  name  on  a  mere  shade  of  color  hardly 
seems  justifiable.  H.  J.  Quatle. 
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RECENT     EXPERIMENTS    WITH    THE    CODLING    MOTH 

By  E.  P.  Felt,  Albany,  N.  Y, 

Last  year  we  summarized  the  work  against  this  pest  and  were  able 
to  present  records  showing  98.55  to  98.81%  of  worm-free  fruit  a^  a 
result  of  one  spraying,  while  check  trees  3'ielded  72.73%  of  sound 
apples.  The  same  care  was  exercised  in  selecting  the  trees  in  1910 
as  the  preceding  year  (see  Journal  Economic  Entomology',  2: 172-73) 
and  in  the  case  of  series  1  the  experimental  trees  were  in  the  same 
orchard,  though  it  was  necessary  to  spray  Northern  Spy  trees. instead 
of  Baldwins.  Series  2  was  limited  to  Bald\\nns,  while  small  Wealthy 
and  Mackintosh  trees  were  used  in  series  3.  Practically  without 
exception  arsenate  of  lead  (15%  arsenic  oxide)  was  used  at  the  rate 
of  about  6  lbs.  to  150  gallons  of  spray.  One  gallon  of  a  concentrated 
lime-sulfur  wash  (about  30**  Beaum^)  was  used  as  a  fungicide  in  series 
1,  while  in  series  2  the  normal  Bordeaux  mixture  was  employe<i  for 
this  purpose.  Plot  1  in  both  series  1  and  2  was  sprayed  once  just 
after  the  blossoms  fell,  while  plot  2  in  each  of  these  series  received 
an  additional  application  about  three  weeks  later,  "namely  in  early- 
June.  Plot  3  in  series  2  was  sprayed  only  once  and  that  in  early 
Juno  at  the  time  of  the  second  spraying  in  plot  2.  The  treatment 
of  the  trees  in  series  3  was  praetically  identical  with  the  sprayinj^ 
described  above  for  plot  1  in  series  1  and  2. 

The  season  of  WHO  was  remarkable  for  the  development  of  a  lar^t* 
second  brood  and  conse(|iient  prevah'nce  of  wormy  api>les.  In  S4»ine 
unsprayed  orchards  over  ")()^\'   of  the  fruit  was  thus  afTected.      May 
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30  there  was  a  hail  storm  (which  did  not  affect  series  1  and  2)  and  an 
examination  showed  that  from  50  to  60%  of  the  wormy  fruit  had 
been  entered  at  points  injured  by  the  hail. 

The  above  tabulation  gives  a  summary  which  at  first  sight,  at  least, 
compares  very  unfavorably  with  the  figures  obtained  in  1909.  It 
will  be  seen  at  once  that  the  percentage  of  clean  fruit  on  sprayed 
trees  varies  from  96.84  down  to  57.35  or  even  to  49.33,  while  the  per- 
centages of  sound  fruit  on  the  check  trees  in  the  various  plots  range 
from  43.19  to  28.41.  These  last  figures  show  at  once  that  the  codling 
moth  was  much  more  abundant  in  the  Hudson  valley  the  past  season 
than  in  1909. 

Plots  1  and  2  in  series  1  and  2  are  respectively  nearly  comparable, 
since  it  will  be  seen  by  reference  to  the  table  that  the  percentage  of 
infested  fruit  on  the  check  trees  ^yas  nearly  the  same.  Nevertheless, 
there  is  a  marked  decrease  in  the  percentage  of  sound  fruit  obtained 
in  series  2,  plot  1  yielding  over  8%  less  than  plot  1  in  series  1,  while 
plot  2  produced  some  13%  less  of  sound  fruit,  this  in  spite  of  the  fact 
that  the  trees  in  series  2  bore  a  much  larger  crop  and  should  normally 
produce  a  relatively  larger .  percentage  of  sound  fruit  (see  Journal 
Economic  Entomology,  3:175).  This  discrepancy  may  be  explain- 
able in  part  by  the  fact  that  the  orchard  in  series  1  was  younger  and 
somewhat  cleaner  than  that  in  series  2,  though  it  would  seem  as  if 
a  portion  of  this  difference  must  be  attributed  to  less  efficient  spray- 
ing in  series  2,  especially  as  experience  has  shown  that  apparently 
minor  inattention  to  the  application  may  result  in  a  material  reduc- 
tion in  the  amount  of  sound  fruit.  Furthermore,  the  trees  in  the 
orchard  of  series  2  were  somewhat  closer  together.  There  was  a 
moderately  steep  hillside  making  thorough  work  somewhat  difficult 
near  the  experimental  trees.  The  majority  of  the  other  trees  in  the 
orchard  were  sprayed  but  once  with  Paris  green  and  Bordeaux  mix- 
ture. This  application  would,  in  our  judgment,  hardly  be  as  effec- 
tive in  controlling  the  second  brood  of  codling  moth  as  the  more  ad- 
hesive arsenate  of  lead. 

A  study  of  the  individual  trees  yields  some  data  of  interest.  In 
series  1,  plot  1,  the  number  of  apples  per  tree  varied  from  114  to  627. 
The  percentage  of  sound  fruit  ranged  from  85.38  to  92.98,  while  the 
number  of  wormy  apples  produced  per  tree  was  9  to  44  or  an  average 
of  a  little  over  29  per  tree.  It  is  worthy  of  note  that  8.6%  of  the  total 
fruit  in  this  plot  was  side  wormy,  7.5%  being  side  wormy  only.  In 
plot  2  the  number  of  apples  per  tree  varied  from  229  to  980,  the  per- 
centage of  sound  fruit  ranging  from  93.93  to  97.81  and  the  number 
of  wormy  apples  from  5  to  28,  an  average  of  only  15  per  tree.  There 
was  only  a  little  over  3.3%  of  the  apples  in  this  plot  that  were  either 
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side  and  end  and  side  wormy,  or,  in  other  words,  there  was  a  reduc- 
tion in  the  number  of  side  or  end  and  side  wormy  of  nearly  6.3% 
from  that  in  plot  1,  resulting  in  the  almost  total  elimination  of  end 
wormy  fruit. 

Comparisons  with  similar  plots  in  series  2  show  that  the  yield  per 
tree  in  plot  1  ranged  from  884  to  1,928,  the  percentage  of  sound 
fruit  varying  from  77.96  to  85.52,  while  the  number  of  wormy  apples 
ran  from  163  to  365,  or  an  average  of  243  wormy  apples  per  tree. 
Fifteen  and  nine-tenths  per  cent  of  the  total  were  side  wormy  or  end 
and  side  wormy,  the  latter  being  practically  a  negligible  quantity. 
In  plot  2  the  yield  per  tree  was  from  134  to  2,258.  The  percentage 
of  sound  fruit  ranged  from  79.09  to  86.94,  while  the  number  of  wormy 
apples  varied  from  28  to  302,  or  an  average  of  nearly  202  per  tree. 
Fourteen  and  eight-tenths  per  cent  were  side  wormy  or  end  and  side 
wormy.  It  will  be  seen  at  once  that  these  two  series  present  a  marked 
contrast  to  each  other. 

The  data  obtained  from  plot  3  of  series  2  are  of  interest  largely 
because  they  give  a  definite  basis  for  estimating  the  value  of  delaye<l 
spraying  or  one  spraying  given  at  the  time  the  codling  moth  larv» 
are  entering  the  apples,  namely  about  three  weeks  after  the  dropping 
of  the  blossoms.  The  number  of  apples  per  tree  in  this  plot  varied 
from  315  to  1,708.  The  percentage  of  sound  fruit  ranged  from  36.19 
to  78.39,  while  the  number  of  wormy  fruit  per  tree  ran  from  201  to 
811,  an  average  of  nearly  540  per  tree,  or  praetieally  twice  as  many 
as  were  found  on  either  plots  1  or  2.  Taking  the  check  trees  jis  a 
standard,  this  one  application  reduced  the  wormy  apples  by  27.70^  J- 1 
which  should  he  compared  with  the  reduction  made  by  one  early 
application,  nain(*ly  52.43' f' .  Using  either  tlu*  actual  numln^r  of 
wormy  apples  or  th<»  percentage,  it  will  he  seen  that  this  late  spraying 
was  onlv  about  oik*  half  as  effective  as  one  earlier. 

The  H'sults  in  series  3  emphasize  the  difficulty  of  securing  even  a 
moderate  percentage  of  sound  fruit  when  thcTe  is  a  very  small  crop. 
Furthermore,  we  find  a  markedly  higher  percentage  of  wormy  apples 
on  the  Mackintosh  trees,  though  the  Wealthy  were  interspersed. 

We  alluded  earlier  to  the  very  satisfactory  percentages  of  sound 
fruit  obtained  last  year,  yet  the  imlividual  trees  on  two  plots  sprayed 
but  once  pnxluced  from  41  to  111  and  3()  to  HO  wormy  fruit  respt»c- 
tively,  an  average  for  each  of  i\i)  and  50,  whereas  plots  1  ami  2  in 
series  I  of  P.UO,  whil<»  producing  a  inarkcMlly  smaller  i>ercentage  of 
sound  fruit,  Iwire  from  \^  to  44  an<l  5  to  *2S  wormy  apples,  an  average 
for  thes«'  plots  respectively,  <»f  29  an<l  15  per  tree.  Percentage  com- 
parisons, while  in  the  main  accurate,  by  no  means  tell  the  whole  story. 
For  example,  in  plot  1,  series  1,  one  tree  j>roduced  9  wormy  fruit, 
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nearly  8%  of  the  total  yield  of  114,  while  two  other  trees  yielded 
44  wormy  apples  which  comprised  9.93  and  7.02%  of  their  total  prod- 
uct. Here  we  have  an  instance  of  one  tree  producing  one  fifth  as 
many  wormy  apples  yet  bearing  a  higher  percentage  of  wormy  fruit, 
while  two  others  in  this  plot,  each  with  44  wormy  apples,  gave  a  per- 
centage variation  of  2.91.  Again,  in  plot  2  of  series  2  the  maximum 
number  of  wormy  apples,  namely  295  amounted  to  but  13.06%  of 
the  total  yield  of  the  tree,  while  the  smallest  number  of  wormy  apples, 
namely  28,  constituted  20.91%  of  the  product  of  another.  In  other 
words,  the  tree  with  10  times  as  many  wormy  apples  produced  a 
markedly  smaUer  percentage  of  wormy  fruit.  Likewise,  the  very 
low  percentages  of  sound  fruit  obtained  in  series  3  is  due  not  so  much 
to  the  large  number  of  wormy  apples  as  to  the  small  crop.  The 
Wealthy  trees,  for  example,  had  but  5  to  48  wormy  apples,  an  aver- 
age of  only  a  little  over  26  per  tree,  while  in  the  case  of  the  Mackin- 
tosh the  wormy  fruit  ranged  from  8  to  69,  an  average  of  a  little  over 
37  per  tree.  Comparing  these  figures  with  the  wormy  fruit  pro- 
duced by  the  two  plots  sprayed  but  once  in  1909,  we  shall  see  that 
there  were  only  half  as  many  wormy  apples,  yet  the  percentages  of 
sound  fruit  for  these  two  plots  are  extremely  low.  We  call  attention 
to  this  matter  simply  to  emphasize  the  fact  that  percentage  compari- 
sons alone  are  not  always  fair.  The  actual  number  of  wormy  apples 
on  the  trees  in  series  1  and  series  3  are  less  than  those  obtained  in 
1909,  and  while  we  wish  the  percentages  were  better,  we  feel  that  the 
discrepancy  between  the  results  obtained  in  the  two  seasons  is  not 
so  wide  as  would  at  first  appear. 


NOTE  ON  THE  OVIPOSITION  OF  THE  TARNISHED 

PLANT-BUG 

By  F.  H.  Chtttenden  and  H.  O.  Marsh 

In  1884  Dr.  S.  A.  Forbes  wrote  an  exhaustive  account  of  the  tar- 
nished plant-bug,  four  stages  of  the  nymphs  being  recognized,  described 
in  detail,  and  figured,  but  at  that  time  nothing  was  published  in  re- 
gard to  the  egg  or  the  method  of  its  deposition.  The  following  year 
this  account  was  supplemented  by  a  description  of  the  egg,  drawn 
from  a  specimen  found  on  the  petiole  of  a  dead  strawberry  leaf  and 
loosely  placed  among  the  hairs.  Identification  was  made  by  com- 
parison with  others  obtained  from  the  female  by  dissection.  In 
Woodworth*s  article,  which  appeared  in  1889,  the  egg  is  also  described 
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and  figured  in  outline.  Of  this  he  wrote:  ''We  have  spent  consider- 
able time  in  fruitless  search  this  spring.  We  have  repeatedly  dis- 
sected them  from  the  adult  insect  and  represent  one  so  obtained  in 
figure  1."  Evidently  only  Forbes  and  Woodworth  have  hitherto 
written  of  the  eggs,  and  neither  described  the  method  of  oviposition. 
The  extreme  difficulty  of  keeping  the  insect  alive  in  confinement 
makes  it  no  easy  task.  These  remarks  aptly  sum  up  the  difficulties 
of  investigating  the  life  history  of  so  small  and  active  an  insect. 

The  egg  was  first  found  April  19,  having  been  deposited  by  a  female 
on  kale,  and  slightly  inserted  on  the  upperside  of  the  leaf.  The  same 
day  several  adults  of  both  sexes  were  found  among  the  leaves  of 
mullein,  which  is  obviously  a  favorite  spring  food  plant,  since  their 
abundance  on  this  weed  has  also  been  recorded  by  Forbes.  From  one 
to  half  a  dozen  bugs  were  found  on  every  plant  examined,  resting 
among  the  leaves.  None  appeared  to  be  feeding  or  mating  while 
under  observation.  In  confinement  they  fed  on  kale  and  mullein » 
but  it  was  not  until  April  26  that  eggs  were  again  obtained,  nine  in  all. 

May  23  the  insects  were  observed  in  the  field  on  mullein  and  vol- 
unteer turnip  (Braasica  campestria),  and  eggs  were  found  in  the  seed- 
stalks,  stems,  and  leaves  of  the  latter,  scattered  about  singly  and  in 
irregular  rows  or  groups,  sometimes  three  being  placed  close  together. 

The  eggs,  as  was  surmised  by  Woodworth,  are  inserted  by  meann 
of  the  ovipositor  and  thrust  straight  into  the  stems  toward  the  centrr. 
When  deposited  on  leaves  they  are  usually  inserted  in  the  miclrihs, 
but  occa^sionally  also  on  the  edges  of  the  leaves.  Many  have  Ikh^ii 
observed  deposited  in  this  way  in  confinement.  Evidently  in  nature** 
they  are  deposited  chiefly  in  the  steins,  less  seldom  in  the  midrihs, 
and  only  occasionally  in  the  leaves.  When  deposited  in  the  stems 
the  eggs  are  inserted  until  flush  with  the  surface,  while  those  depositee! 
in  leaves  are  usually  thrust  only  partially  into  the  tissue  of  the  leaf. 

In  case  of  oviposition  on  mullein,  which  is  the  favorite  plant  for 
the  i)urpose  in  the  District  of  Colunihia,  the  e>5>(s  are  inJH*rted  in  the 
IM»tiole  or  Icaf-st<'ni  and  in  the  inidrih.  They  are  frequently  place<l 
very  closelv  together  and  in  confinement  as  many  as  nine  were 
counted  on  a  single  leaf  an  inch  hm^  and  half  as  wide. 

A  comparison  of  the  stages  figured  and  descriheci  by  Forlies  with 
material  obtained  at  Washington  leads  to  the  conclusion  that  the 
ftecon<l  >tage  was  missed;  indeed,  it  is  prohahly  this  stage  that  has 
l>een  more  often  oyerlooked  than  any  other  by  those  who  have  written 
of  the  life  stages  of  the  Heteroptera.  In  Woodworth's  acecmnt  the 
first  and  s<»cond  stag«*s  are  correctly  figured,  and  his  third  stage  in  in 
reality  the  fourth.  In  Stedman's  artich'.  what  Ih»  terms  a  second 
stage  is  either  the  third  or  fourth,  while  his  fourth  stage  represents 
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the  fifth.  Only  four  stages  of  growth  between  the  egg  and  the  mature 
form  have  hitherto  been  recognized.  Dr.  L.  O.  Howard  stated  in 
1901/  ''The  natural  egg  place  of  this  common  insect  is  not  known, 
but  the  rest  of  its  life  has  been  well  worked  out  by  Woodworth,  al- 
though there  is  probably  one  more  molt  than  he  has  observed,  t.  6., 
five  instead  of  four."  The  senior  writer  has  also  said  of  this  species, 
"There  is  little  doubt  that  there  are  five  stages,  to  agree  with  other 
species  of  plant-bugs  which  have  been  traced  through  their  meta- 
morphoses," this  deduction  having  been  drawn  from  his  experience 
in  rearing  Anasa  and  Leptoglossus  and  that  of  Quaintance  and 
Slingerland,  who  have  observed  five  nymphal  stages  of  Pamera  vineta 
Say  and  Pcecihcapsus  lineatys  Fab.,  respectively. 


THE    EFFECT    OF   MOISTURE   AND    DRYNESS    ON    THE 
EMERGENCE  FROM  THE  EGG  OF  THE  WALKING- 
STICK,  DIAPHEROMERA  FEMORATA  SAY 

Henrt  H.  p.  Sevsrin,  Ph.  D.,  Professor  of  Zodlogy  and  Entomology,  College  of 
Hawaii  and  Harbt  C.  Sbysbin,  M.  A.,  Professor  of  Entomology,  South 
Dakota  State  College  of  AgricuUure  and  Mechanic  Arts 

Heymons^  Godelmann'  and  Stokard'  have  all  noticed  that  in 
various  species  of  Phasmidse  some  specimens,  after  issuing  from  the 
egg,  may  have  one  or  more  legs  caught  within  the  egg-shell  and  drag 
it  after  them  for  hours.  Besides  confirming  these  observations  we 
frequently  noticed  that  one  or  both  antennse  or  even  the  abdomen 
together  with  one  or  more  legs  may  fail  to  be  withdrawn  from  the 
egg-capsule.  Some  specimens,  after  having  withdrawn  the  pro- 
thorax,  part  of  the  head  and  mesothorax,  were  unable  to  extricate 
themselves  further. 

A  number  of  experiments  were  performed  in  order  to  determine  why 
the  walking-sticks  fail  to  emerge  completely  from  the  egg-shell.  One 
thousand  eggs  were  kept  on  wet  sand  in  a  breeding  cage;  another 
thousand  were  put  in  a  tin  box  and  kept  perfectly  dry  from  the  time 
they  were  deposited  in  the  autumn.  The  following  table  shows  the 
results  of  hatchings  of  two  hundred  eggs  kept  in  dry  and  moist 
surroundings. 

The  table  shows  that  13%  of  the  200  specimens  hatched  under  wet 
conditions,  and  94%  of  the  200  specimens  hatched  under  dry  con- 


•The  Insect  Book,  New  York,  1901,  p.  301. 
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TABLE  1 


Wet  eonditioDS 


Dry  eooditioaa 


Number  of  eggs  hatohed 200 

Spedmene    which    emerted    completely 

from  the  egg-ehell 174 

Specimeiia  unable  to  emerge  completely 

from  the  egg-ehell 26 


200 


12 


188 


ditions  failed,  after  springing  off  the  operculum,  to  extract  themselves 
completely  from  the  egg-shell.  It  is  evident  from  this  that  dr>iie8S 
has  a  marked  effect  upon  the  complete  emergence  of  the  walking-etick 
from  the  egg. 

In  the  next  experiment,  some  of  those  specimens,  which  failed  to 
free  themselves  fully  from  the  egg,  were  put  into  a  glass  jar  contain- 
ing about  an  inch  of  wet  sand  covered  with  moistened  filter  paper. 
Those  walking-sticks,  which  had  one  or  more  legs  caught  within  the 
egg-shell,  usually  succeeded  in  withdrawing  all  the  appendages,  while 
those  that  had  all  the  legs,  antennae  and  abdomen  caught,  ordinarily 
failed  to  free  themselves. 

In  another  experiment,  some  of  the  walking-sticks,  which  failc<i  t<> 
extricate  themselves  compl(»tely  from  the  egg,  were  put  into  a  f^lann 
jar  under  dry  conditions.  These  speeiinens,  without  exception,  failiHi 
to  withdraw  the  parts  eaught  within  the  egg-capsule  and  all  died 
with  the  same  parts  still  held  s<Turely  within  the  egg. 

(lodelinann'  observed  in  Bacillus  ntssi ?that  '*die  jungen  I.4irven 

die  Kihiils<'ii  auf  die  Donien  der  HroinbecTranken  zu  stulpen  V(*r- 
suchten  uiid  dann  init  den  Vorderfiiszeii  kliininzuartige  Hewegungen 
ausfiihrteii.  uin  sieh  zu  l)efreieii,  wobei  nicht  selten  ein  Bein  odor 
mehrere  verloreii  ^iu^^'n.  die  dann  spater  nach  der  Hiiutung  reg€»ner- 
irt  wunleii."  In  only  a  few  cases,  have  we  observed  a  walking-stick 
throw  otT  a  leg  which  was  caught  within  the  shell-egg.  When  a 
H(H'ciineii,  wliich  had  one  or  more  legs  caught,  was  put  in  a  glasH  jar 
containing  a  twi^  from  a  hazel-nut  shrub,  the  leaves  furnished  enough 
moist urr  l>y  transpiration  to  allow  nearly  all  of  the  young  walking- 
sticks  to  withdraw  the  appendages. 

The  «-m;^.  which  still  rernaine<l  unhatched,  were  now  interchanged, 
the  remaining  S(M)  e^^js,  which  had  l»een  on  the  wet  saiul  l>eing  trans- 
ferred tn  tlir  dry  condition*^  ami  no  n rsn.  The  following  table  ahows 
the  results  of  the  hatchinj:  of  the  next  KX)  eg^s  in  each  case: 
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TABLE  2 


Number  of  eggs  hatched 

Speoimena  which  had  emerged  completely 

from  the  egg-ehell 

SpecimenB  unable  to  emerge  completely 
from  the  egg-eheU 


Transferred 

from  wet  to  dry 

conditions 


100 


Transferred 

from  dry  to  wet 

conditions 


8 
92 


100 

80 
20 


The  table  shows  that  92%  of  the  100  specimens  which  hatched 
from  the  eggs  that  were  kept  formerly  under  wet  conditions  and  then 
transferred  to  dry,  and  20%  of  the  100  specimens  which  hatched  from 
the  eggs  that  were  formerly  kept  under  dry  conditions,  and  then 
transferred  to  wet,  failed,  after  pushing  off  the  operculum,  to  extri- 
cate themselves  completely  from  the  egg-capsule.  It  is  evident 
from  these  experiments  that  dryness  at  the  time  of  hatching  has  a 
marked  effect  upon  the  emergence  of  the  walking-stick  from  the  egg. 
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Ooooidae  of  Boulder  Oounty,  Oolormdo. — Mr.  D.  B.  Thurston  has  recently 
brought  me  two  species  new  to  the  list,  collected  in  Boulder  this  fall.  These  are 
Aulacaapia  rosce  (Bouch6),on  cultivated  Rubtis,  and  Pidvinaria  innumerabUia  (Rathv.) 
on  maple.  The  Pidvinaria  has  been  known  here  for  some  years,  but  by  some  over- 
sight I  failed  to  obtain  specimens  before.  From  the  PiUvinaria  bigdovicB  on  Chrys- 
athamnuSf  already  recorded,  I  bred  a  parasite,  which  has  now  been  identified  by 
Doctor  Howard  as  Coccophagus  immacukUus  Howard.  In  his  Revision  of  the  Aphe- 
lininee  Howard  reports  C.  immacukUua  only  from  Eriococcus  axaiea,  in  the  District 
of  Columbia.  It  is  rather  surprising  to  find  it  now  in  the  arid  west,  infesting  a 
coccid  of  a  quite  different  group.  T.  D.  A.  Cocksrxll. 
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the  antenna,  cornicle  and  style  of  the  winged  viviparous  female  are 
given  in  Plate  32,  figures  11,  12,  and  13,  respectively. 

I  herewith  give  antennal  measurements  which  I  have  made: 


Data  on  •Ude 


Apliifl  froodosa 

O.  W.  Oevtiund  Coll. 


Oak  Park.  lU 

Ob  Bidena  vulcattaa 
27th  Sept.  '09,  Davia 


Oak  Park.  lU 

On  Bidena  vulgatus 
27th  Sept.  '09.  Davis. 


Oak  Park.  Ill 

On  Bidens  Tulgatua 
27th  Sept.  '09,  Davis. 

Oak  Park,  111 

On  Bidens  rulgatus 
SthOet. '00.  Davis... 


084Z.  St.  Louis.  Mo 

On  Coreopais 

2AthJaly'06.    J.T.  MooeUeoU. 

084z.  St.  Louis,  Mo 

On  Coreopsis 

26th  July  *0«.  J.  T.  Monoll  coll.  . 


Senaoria 


III  rv   V 


11 
11 
12 
12 
11 
11 


8 
7 
0 
7 
8 
7 


4 
3 
4 
4 
2 
3 


Antennal  lengths  in  mm. 


11 
12 
13 
15 
14 


8 
8 
8 
7 
0 


4 
4 
5 
3 

4 


0.0862 
0.0862 
0.0733 
0.0733 
0.0862 


II 


III 


0.0670 


0.0670!0.3749 

I 
0.0670O.3830 


0.0670 


0.3423 


0.0670,0.3688 
0.048910. 3423 
0.3688 


0.3688 
0.3749 
■0.3688 


IV 


0. 
0. 


0.2282  0.2200 

0.26280.2282 

I 
0.2882.0.2282 

0.22820.2119 

0.2282j0.2119|0 

0.24460.2119 


0.3749  0.2383  0.2119  0 


0.22000.2282 


I 


0.28620.2446 


0.2934  0.2628  0 


0.0489  0.277110.1793.0.1793 


VI 


VI 


11410.47S7 
10M0.464S 


884x.  St.  Umm.  Mo 

On  ConM*|»f»i« 

26th  July  OH.     J.  T.  Mouell  coll. 


0.0670  0.0489  0.3016-0. 1793  0. 1711 
0.277l'o.  1874  0.1793 

{).'2M2  0. 195<)  0  1793  0 

0.1956  0.1793  0 


.11410. 
.1050  0. 
.0978  0.4401 
.08MO.44O1 

.1060 

.11410.4239 
07330.4645 
0806  0.449a 
0815 

0$lo0.4«45 
0H150  3V03 


**.!.  cnrnifoli(T  Fitch:  Cat.  Hoin.  N.  Y.,  1851,  p.  Go;  Oestlund, 
Bull.  (J(H)l.  and  Nat.  Hist.  Surv.,  Minn.,  No.  4  (1887),  p.  53.  This 
species  ha.s  often  been  confused  with  the  more  common  Aphia  on 
Vortuis,  A.  hdianthi.  In  his  original  description  of  cormfolia:  Fitch 
Siiys,  'Wpterous  females  black, '^  and  Oestlund  descril>e8  the  color 
of  the  abdomon  of  the  winged  viviparous  female  as  "dark  brown." 
I  have  received  from  Mr.  Monell  a  not<*  on  this  species,  an  abstract 
of  long  color  notes  made  by  Mr.  Th.  Pergande.  I  copy  in  full 
received  from  Mr.  Monell. 


If) 


31.V  On  ComuH  Ivs.  Mar>'Iand,  May  2r>-27,  'S.')  (.\b«tract  of  long  oolor  noiea). 
Wingtd:  IM.  and  thorax,  nt^ctarics  and  tail  blark.  .Vlxloinon  dark  brownish,  ■Imrat 
blk.  WiuKM  pale  dusiky.  Aitierou*.  Dull  blk.,  the  ab<iomen  Homewhat  browniah. 
Pupti.  lid.  and  thunix  <iark  Krr<cniMh  covennl  with  fine  mealy  grayish  excretion. 
Abdomen  fcrci'niHh  brown  with  grayish  exrn>tion.  often  two  |>ide  distinct  stripos  oC 
excretion  on  dorsum.     Winjc  pads  dull  yellowi.««h. 

"Thia  in  all  esMntiaU   of  color  notes   vert>atini  —  from  Th.  Pergande.      J.  X. 
Monell." 
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Mr.  Monell  very  kindly  mounted  some  of  the  remains  (from  alco- 
hol) of  the  specimens  from  which  these  notes  were  made,  but  they 
are  so  shrunken  as  to  be  of  little  value  in  working  out  the  characters. 

The  species  recently  referred  to  by  Professor  Gillette  as  Aphis 
comifolice  (Jour.  Econ.  Ent.,  Vol.  Ill,  Oct.  1910,  p.  405)  is  not,  in  my 
opinion  the  true  comifolice,  but  rather  the  helianthi  of  Monell.  This 
species  has  never  been  positively  reported  from  Illinois,  all  records 
of  the  occurrence  of  comifolice  in  this  state  apparently  referring  to  the 
migrant  form  of  helianthi. 

*A,  craicegifolice  Fitch:  Sanborn,  Kans.  Uni.  Sci.  Bull.  Vol.  Ill, 
No.  1  (1904),  p.  53,  1  fig.  A  common  species  on  Cratcegus  in  the 
Chicago  parks.     It  curls  the  leaves  and  is  often  injuriously  abundant. 

U.  fohomii  Davis:  Ent.  News,  Vol.  XIX  (1908),  p.  143,  1  pi. 
Common  at  Urbana  and  Chicago  attacking  Virginia  creeper.  First 
reported  by  the  writer. 

A.  forbesi  Weed:  Sanderson,  12th  Ann.  Rept.  Del.  Agr.  Exper. 
Sta.  f.,  1900  (1901),  p.  143,  6  figs.,  1  pi.  Common  throughout  the 
state,  sometimes  a  serious  pest.     First  reported  by  Forbes. 

A.  gossypii  Glov.:  Pergande,  Insect  Life,  Vol.  7  (1895),  p.  309. 
One  of  our  most  common  and  destructive  aphids.  In  the  western 
part  of  the  state  in  the  melon  fields,  they  do  much  damage  annually. 
In  greenhouses  they  are  often  very  injuriously  abundant  on  cucum- 
bers as  well  as  on  althsea.  Hibiscus  and  Easter  lily,  especially  in  more 
or  less  neglected  houses.     First  reported  by  Forbes  (as  cucumeris). 

*A,  houghtonensis  Troop:  Ent.  News,  Vol.  XVII  (1906),  p.  59,  3 
figs.  This  species  was  found  very  common,  curling  the  leaves  of 
gooseberry  shrubs  growing  wild  at  Aurora,  111.,  June  17  and  22,  1910. 
The  drawings  by  Mr.  Heidemann  in  the  article  cited  above  represent 
the  general  characters  of  the  species  exceedingly  weU.  The  antenna 
of  the  winged  viviparous  female,  showing  the  number  and  position 
of  the  sensoria,  is  illustrated  in  PI.  31,  fig.  5. 

A.  helianthi  MonL:  Bull.  U.  S.  Geol.  and  Geog.  Surv.,  Vol.  V 
(1879),  p.  26;  Weed,  Psyche,  Vol.  V  (1888),  p.  123.  This  aphis  is 
very  common  on  various  species  of  Helianthus,  especially  H,  grosse- 
serratus,  H,  divaricatusj  and  H.  annutis.  The  green  aphis  so  common 
on  Comus  leaves  in  spring  and  fall  is  apparently  the  same  species, 
and  not  the  A,  comifolice  of  Fitch  as  has  been  so  commonly  supposed. 
See  discussion  above  under  comifolice,  Mr.  Monell,  who  has  spent 
much  time  studying  helianthi,  both  on  Helianthus  and  on  Comus,  is 
also  of  the  opinion  that  the  green  Aphis  on  Comus  is  the  spring  and 
fall  form  of  A,  helianthi.     First  reported  by  Weed  (as  comifolice). 

^A.  illinoisensis  Shimer:  Prairie  Farmer,  Vol.  18,  No.  20,  Nov. 
17,  1866,  p.  316.     Although  not  positively  proven,  it  is  my  opinion 
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that  this  species  is  identical  with  that  described  in  1880  by  Doctor 
Thomas  as  Macrosiphum  (Siphonophora)  viticola.  Shimer's  descrip- 
tion agrees  in  every  respect  with  the  well  known  viticola,  excepting 
the  statement  about  the  ** tubercles"  (-cornicles?)  and  in  this  Shimer 
has  contradicted  himself,  for  while  in  the  description  he  says  "tuber- 
cles about  one  half  the  length  of  the  tarsi/'  later  in  a  discussion  be 
speaks  of  the  ''homy  tubes/'  in  dried  specimens,  being  about  twice 
the  length  of  the  tarsi.  Inasmuch  as  the  original  description  of  this 
species  is  inaccessible  to  nearly  every  worker,  I  consider  it  of  impor- 
tance to  quote  verbatim  the  description  as  given  in  the  Prairie  Farmer. 

**A  New  Grape  Aphis 

**By  Hbnbt  SnMBB.  M.  D. 

**  Larva  brown,  anteriorly  darkest.    Green  at  first. 

**Pupa  brown.    Rudimental  wing  and  collar  slightly  tinged  with  green. 

"Imago  black.  Thorax  deep  black.  Abdomen  browmsh,  transversely  rusousi 
beneath,  t.  e.,  segments  beneath  conspicuous;  tubercles  about  one  half  the  lencth 
of  the  tarsi,  cylindrical,  around  the  base  of  which,  somewhat  distant,  the  latler 
margins  of  the  posterior  abdomen  are  conspicuously  elevated.  Legs  black.  An- 
terior femur  above  lower  part  of  the  anterior  and  middle  tibia,  premuscus  and  baae 
of  wing  nervures  grey.  Antennas  black.  Setiform  attaining  the  baud  fifth  of  tlie 
stigma  of  the  expanding  wings.  The  first  joint  prominent,  thick,  sub-cylindrical, 
bevel  margined  on  the  upper  end.  Second  shortest,  not  half  the  diameter  of  the 
first,  but  decidedly  thicker  than  the  following  which  gradually  tapere  to  the  pointed 
end.  Third  joint  very  long,  longest,  obclavate,  the  next  three  gradually  anortcn- 
ing  successively,  the  terminal  abruptly  snudler,  setiform  almost  as  long  as  the  third. 
Eyes  black,  globular,  prominent.  Tibia;  hairy,  somewhat  curved.  Firttt  tarsal 
iomt  thick,  not  oiiHily  diHtinguinhablf  fn)ni  the  tibia;  s^H'ond  curv'('<l  clownwaLrd 
long  aiul  iiiuoh  tu[H>nnK  from  the  unf^is  toward  the  articulation.  Winf^  hytiline, 
producinfc  prismatic  colors  in  the  sunKhinc.  Anterior  win^  long,  the  ba^e  HC\it« 
angled  from  the  middle.  Exterior  end  rounde<i,  in  life  en'ct,  foldeii  lottether,  Iht* 
p<'ndiculariy  over  the  back,  the  t)osterior  margin  al)Ove.  Nerv.unv  black.  Tho 
terminal  third  of  the  narn)W  costal  and  sulMxxstal  space  fiUeil  with  an  opa(]Uf*  huff 
brown  narrow  elongate,  falcat(»  s|)ot.  Punctum  marginal.  al>out  six  timi*!*  a**  long 
as  wide,  hhick  on  the  iK)sterior  lK)rder,  acute,  ol)li(|iiely  iK)int<'<l  at  t»ach  end  ta|>fT- 
ing  intenmlly  into  the  cubitus,  and  ext<Tnallv  into  the  costal  )H)nler,  from  the  Ikatie 
of  the  terminal  fifth.  Trom  the  ohtu.H<'  angle  thus  formni  at  the  hjise  of  tht»  ter- 
minal fifth  .'iprinKs  the  much  curvinl  intercalor  stigmatic  vein.  iMMng  curvnl  in  the 
first  part  of  its  cour***  -  a  true  paralH)la  with  the  principal  vertex  in  the  cttr|>u*«.  the 
third  (li.MiMdal,  tiie  thre<'  hranchinK  vein  aris4's  fnmi  the  internal  i>oint  of  th«>o|>cii|ue 
space.  M-eund  and  first  simple,  the  latter  terminating  in  a  tumeaction  of  the  |mi»- 
t<*rior  marginal,  a  narrow  elongate  con.»*picuous  vitlla  mostly  internally  fn»fii  its 
extn*m«-  nriKin:  a  few  lonK.  verv  much  att<*nuatetl,  tajM'ring  acute  cainllank'  hairs 
ans<'  fruiii  thr  third  «liscoi<lal,  Im'Iow  tlie  first  branch. 

"Post4Tinr  win^  small  ntore  |M>int4'<i,  ohii(|Uely  inci.sinl  on  the  anterior  nianrin 
at  the  out  IT  » lui.  the  sul>-marginal  vein  also  <lefle<'t<'<i  parallel  and  ver>'  close  to  the 
inci.s4ii  lM)rd>T.  de<ide<ily  cl<»s<'r  than  at  the  mi<idie  of  the  wing  and  terminating  at 
the  aiM'x.  l^'Mgth  to  tip  of  wings,  .14  inch,  of  IkhIv,  .Oo.  ant4*rior  wings,  .10.  an* 
tenna*.   n.')." 

Fdllowiii^:  tlii.s  description  Doctor  Shiincr  ^ivr.^  notes  on  the  habitSi 
which  a^rrec  with  those  of  .\/.  ritimla,  and  the  predaceouH  and  para- 
sitic insects  of  his  species.  lie  also  (lis<Mi.»^ses  at  some  length  on  the 
differences  Ix'tween  this  and  the  Kiin^pean  .1.  litis  Scoj).  At  the  end 
he  ad<ls  a  note.  a.s  follows. 

"Not*'  SiiMM-  writing  tin*  al»ovf  I  havi*  t^'i'U  this  ins4'ct  on  wild  gniix*  and  Mr. 
^Valsh  hiui  inform«*<i  me  that   he   him    examinetl    carefullv,  tw>me  dried 
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I  sent  him  and  that  they  were  perfectly  identical  with  the  insect  he  saw,  when  he 
published  for  it  Scopolis  Cypeosis.  With  doubt  he  referred  it  to  Aphis  vittis  Soop- 
oli,  P.  Ent.  Soc.  vol.  1.  Tliere  is  no  specific  identity  between  this  and  the  foreign 
insects  as  appears  from  the  above  description  made  from  a  thorou^  examination 
•of  hundreds  of  living  insects,  and  as  it  is  found  in  various  parts  of  the  state  I  would 
propose  for  it  the  specific  name,  iUinoisensis." 

U.  impatientia  Thos.:  8th  Kept.  State  Ent.  111.  (1880),  p.  98. 
First  reported  by  Thomas  and  not  since  reported  in  literature  except 
in  catalogues.    I  am  unacquainted  with  the  species. 

*A.  lonicerx  Monl.:  Bull.  U.  S.  Geol.  and  Geog.  Surv.,  Vol.  V, 
No.  1  (1879),  p.  26;  Oestlund,  Bull.  Geol.  and  Nat.  Hist.  Surv.,  Minn., 
No.  4  (1887),  p.  55.  This  interesting  and  peculiar  aphid  I  have 
taken  but  once,  namely  at  Oak  Park,  111.,  July  16,  1910,  on  Lonicera 
«p.  At  this  time  only  wingless  were  found,  and  they  were  extremely 
abundant  on  the  tender  terminal  shoots  and  leaves,  more  commonly 
on  the  former.  The  newer  leaves  have  the  sides  curled  upwards 
forming  a  pseudogall  within  which  the  aphids  were  also  found.  The 
•colonies  and  individual  aphids  are  covered  with  a  heavy  pulverulence. 
When  the  Lonicera  shrub  was  examined  a  second  time  (23  Aug., 
1910),  only  three  immature  individuals  were  foimd.  The  species 
is  neither  a  typical  Aphis  nor  Chaitopharus  (in  which  latter  genus 
Thomas  placed  it),  but  it  unquestionably  fits  better  in  the  former 
genus.  Camera  lucida  drawings  of  the  antennse,  hind  tibia  and 
tarsus^  cornicle,  style  and  head  of  the  wingless  viviparous  female 
are  given  in  Plates  31-32,  figures  6,  7,  8,  9  and  10,  respectively. 

*^A.  lutescens  Monl.:  Bull.  U.  S.  Geol.  and  Geog.  Surv.,  Vol.  V 
(1879),  p.  23.  I  have  taken  this  species  twice  in  the  vicinity  of 
Chicago,  on  Asclepiaa.    First  reported  by  Monell. 

A.  maidis  Fitch:  Davis,  Tech.  Bull.  Bur.  Ent.,  U.  S.  D.  A.,  No. 
12,  pt.  VIII  (1909),  p.  144.  Common  on  various  weeds  and  grasses 
as  well  as  on  corn,  broom  com,  and  sorghum,  throughout  the  state. 
On  the  three  cultivated  plants  mentioned  it  is  often  injurious,  par- 
ticularly so  on  broom  corn  where  it  discolors  the  broom,  thus  damag- 
ing the  quality  of  brush.     First  reported  by  Thomas. 

^A.  rnaidi-radicis  Forbes:  18th  Kept.  St.  Ent.  111.  (1894),  p.  58, 
figs.;  Davis  loc.  ciL  p.  123.  One  of  the  most  destructive  corn  pests 
in  Illinois;  also  of  prime  importance  as  an  aster  insect,  having  been 
found  killing  thousands  of  plants  in  single  fields  of  asters  in  the  vicin- 
ity of  Chicago.     First  reported  by  Walsh. 

*A.  medicaginis  Koch:  Thomas,  8th  Rept.  St.  Ent.  111.  (1880), 
p.  101.  This  has  proven  a  very  important  enemy  of  the  black  locust, 
which  is  grown  extensively  in  the  Chicago  parks  as  shrubbery.  The 
lice  cluster  on  the  tender  terminal  shoots  and  may  become  so  abun- 

^  Illinois  one  of  the  type  localities. 
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dant  as  to  blacken  them,  not  only  stunting  the  growth,  but  often 
completely  killing  these  tender  branches. 

*»i4.  middletoni  Thos.:  8th  Kept.  St.  Ent.  111.  (1880),  p.  99;  Vickery, 
Bull.  U.  S.  Dept.  Agr.,  Bur.  Ent.  No.  85,  Pt.  VI  (1910),  p.  1 13.  I  have 
never  taken  this  species.     First  reported  by  Thomas  (?). 

M.  neillice  Oest.:  Bull.  Geol.  and  Nat.  Hist.  Surv.  Minn.,  No.  4 
(1887),  p.  59.  This  species  has  not,  I  believe,  been  reported  since 
the  original  description,  Professor  Oestlund  having  found  it  in  Minne- 
sota on  Neillia  opiUifolia,  the  common  pine  bark,  now  known  as 
Physocarpus  (SpircBa)  opidifoliuSf  a  shrub  much  used  in  ornamental 
plantings.  Last  year  (1909)  at  Oak  Park,  lU.,  it  became  so  abundant 
that  the  leaves  were  badly  curled  and  the  shoots  stunted  or  even 
killed.  The  winged  viviparous  female  is  well  characterized  by  the 
very  tuberculate  ant^nnse,  brown  wing  veins,  conspicuous  black  stigma 
and  dark  brown  to  blackish  body  color.  The  sexes  were  first  observed 
October  9,  and  from  the  numbers  of  eggs  already  deposited  they  had 
been  there  for  several  weeks.  At  this  time  the  leaves  and  shoots 
were  covered  with  the  aphids  and  dozens  of  pairs  were  observed  in 
copula.  The  sexes  are  interesting  in  that  the  male  is  wingless  as  is 
also  the  oviparous  female.  These  males  are  very  small,  brownish 
red  to  black  and  the  ocelli  absent.  The  oviparous  females  are  en- 
tirely black.  Ek^s  are  laid  by  the  hundreds  in  the  crevices  formed 
by  the  leaf  petiole  and  stem,  and  by  the  dorniaiit  l)U(ls.  This  sprinR 
(HHO)  the  vnii^s  eoinmenced  hatehing  March  30,  a  few  days  after  the 
leaves  appeared. 

K\.  nrril  Foiise.:  Thomas,  Sth  He|)t.  St.  Knt.  III.  (1H80),  p.  9,5. 
It  is  prohahh'  that  Thomas  fourul  th(»  species  which  he  riuestipnably 
referred  to  nrn'i  in  Illinois,  although  he  does  not  so  state.  The  rectird 
here  is  (jiiestioiuMl. 

*.t.  pt  rsini-niijrr  Smith.  K.  F.:  (lillette.  Jour.  Kcon.  Knt.  \\>l.  I 
(IIM)H),  J).  iiOS,  fi^s.  and  col.  f)l.     A  common  pest  of  the  peach. 

.1.  pinni  I)e  (I.:  (lillette,  btc,  n't.  j).  'MY.^.  \  common  and  often 
destructive  pest  of  tlie  apple  in  Illinois;  also  occasionally  found 
injurinj^  the  tender  shoots  of  the  flowering  or  Japanese  quince  (C'y- 
dotiia  japitnirn)  in  the  Chicago  parks.     First  reporttMJ  by  Fitch. 

•.1.  ufiitthinr  Oestl.:  Hull.  (leol.  and  Nat.  Hist.  Surv.  Minn.,  No. 
4  nSHT).  p.  02.  It  is  with  some  dou!)t  that  1  record  this  species 
fnnn  Ulinnis.  Specimens  collecte<i  in  Chicajjo  on  (Knothera  biennis 
aKre<*  exactly  with  the  description  and  habits  as  j^iven  by  Oestlund 
except  in  the  following:  In  addition  to  the  marginal  row  of  black 
spots   the   Chicago  specimens   have   transverse  dusky   marking   on 

'  Thi'  iri<li<*:iti()n.H  an*  tluit  Thomii^i  made  hiM  tyix*  colh'ctionA  in  lUiiKNB,  but  be 
d<Mi*  iKit  f«uy  jHMjitivfly. 
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the  three  last  abdominal  segments.  The  cornicles  are  only  two  to 
two  and  a  half  times  the  length  of  the  tarsi.  The  style  is  pale  or 
pale  greenish  and  not  dusky  or  black  as  given  in  the  original  descrip- 
tion. 

M.  populifoKcB  Fitch:  Cat.  Homopt.  N.  Y.  1851,  p.  66.  This  very 
interesting  species  was  found  infesting  the  tender  terminal  shoots 
and  under  surfaces  of  the  leaves  of  the  quaking  aspen  (Populus  tremu- 
loides)j  June  27,  1910,  in  one  of  the  Chicago  parks.  All  of  the  P. 
tremuloides  in  this  park  had  recently  been  secured  from  their  native 
habitat  in  Indiana,  just  across  the  state  line  and  not  far  from  Chicago. 
The  same  species  was  also  taken  on  the  common  Carolina  poplar 
(P.  deltoides)  in  a  Chicago  nursery,  June  30,  1910.  August  23,  the 
trees  so  heavily  infested  nearly  two  months  before  were  visited,  but 
not  a  single  aphis  could  be  found.  Through  the  kindness  of  Mr. 
J.  T.  Monell  I  have  had  the  privilege  of  examining  specimens  in  his 
collections  of  this  same  species  and  which  he  has  long  considered  to 
be  the  populifolicB  of  Fitch.  These  Monell  specimens  are  labeled 
"293x  Washington,  D.  C,  Sept.  30, 1880,  Populus  alba.  From  Theo. 
Pergande." 

From  the  brief  description  given  by  Fitch  it  is  difficult  if  not  impos- 
sible to  identify  the  species  with  certainty,  although  one  might  be 
led  to  believe  that  he  was  dealing  with  a  species  of  the  genus  Melanox- 
antherum.  Notwithstanding  the  slight  differences  in  measurements 
the  aphid  in  question  is  possibly  the  one  Fitch  was  dealing  with. 
Populifolice  Fitch  has  generally  been  considered  a  species  of  the  genus 
Chaitophorus  but  the  one  here  considered,  although  showing  marked 
Chaitophorus  tendencies,  is  nearest  related  to  the  genus  Aphis, 

The  Chait,  populifolice  as  described  by  Oestlund^  is  clearly  not 
Fitch's  species.  Through  the  courtesy  of  Professor  Oestlund,  I  have 
examined  the  species  which  he  described  and  questionably  referred 
to  the  populifolice  Fitch.  It  is  a  typical  Chaitophorus  and  a  new  species 
which  I  propose  shall  hereafter  be  known  as  Chaitophorus  populi- 
folicB  Oestlund.  These  two  species  and  a  new  species  on  poplar  are 
fully  described  and  discussed  in  another  paper  soon  to  be  published 
and  it  is  therefore  sufficient  to  give  here  simply  a  brief  description 
of  the  species  which  is  being  considered  by  the  writer  as  Fitch's 
populifolice. 

Wingless  viviparous  female, —  Entire  body  dark  reddish  brown  with  very  con- 
spicuous white  fiocculent  patches,  namely  a  row  on  each  side  of  the  abdomen  and 
two  more  or  less  regular  longitudinal  rows  on  the  dorsum,  one  on  each  side  of  the 
median  line.  Under  surface  of  abdomen  with  a  large  patch  of  whitish  pulverulence. 
Antenns  not  reaching  to  the  base  of  cornicles;  segment  III  longest,  it  being  about 
twice  the  length  of  I V,  IV  and  V  subequal,  base  VI  about  half  the  length  of  V  and 
a  third  the  length  of  the  filament.  Legs  with  femur  black  excepting  extreme  base, 
tibia  whitish  except  distal  ends  which  are  black  and  the  tarsus  black.  Style  black 
and  moderately  long,  nearly  one  half  the  length  of  cornicles.  Cornicles  black, 
rather  long,  and  cylindrical. 


1  Bull.  Geol.  and  Nat.  Hist.  Surv.  Minn.,  No.  4  (1887),  p.  38. 
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ITiMfid  fMparmw  ftmait.'^  Bmd  and  tbons  UbMsk.    AbdaaMU  daik 
brown  with  tliepottenor end  dariooiiiiff  to Uad^       Abdoman  wfthn row  of  tbra» 
■naO  Imt  oontpieQoiM  iHule  polvcfiiknt  ipoto  on  Mch  ^^  and 

lior  to  tbfB  iwrnidw;  alao  many  othw  iHiite  piihenilait  doCa  on  the  abd 
but  they  aie  lather  ineoMPiaiow and aatfy  robbed  off.    Antenasbbek;  not 
faig  the  baae  of  the  eomidee;  idathre  lenniB  of  antcnnal  aepMnta  aa  in  wii 
aitimiit  ni  with  about  14  dnakr  eenacnay  mon  or  leai  in  a  row,  and  the 
oneaatdiBtalendiof  VandbMeVL    Lmi  with  the  femur  Uaekiih  eenqatiM 
4Bd,  tibia  wUtirii  or  pate  brownUi  with  the  dktal  one  third  or  one^tfb^^ 
tnoi  blade    Wmm  rmgrn  dailc,  atigna  bbddeh.    8t^  Uadc    Oonielea  black, 
cylindiiealf  and  reaoiing  to  the  baae  of  the  atjle. 


M.  pruntfoKm  Fitch:  Irt  Report  Insects  N.  Y.  (18S5),  p.  122.  I 
have  taken  this  spedee  but  once,  namely  on  plum  at  Niles  Center, 
m.,  June  18,  1906. 

^A.  forU  Kalt.:  Sanderson,  13th  Rep.  Dd.  Agr.  Exp.  8ta^  1901 
(1002)9  p.  140,  4  figs.  A  rather  uncommon  si^ecies,  iriuch  I  hsvie 
taktti  only  in  northern  Illinois. 

^A.  fuereifoKa  Walsh:  Flroc.  Ent.  Soc.  PhU.  Vol.  I  (1862)»  p.  208. 
I  am  unacquainted  with  this  species.    First  reported  by  Walsh. 

A.  rMfamaculaia  Wils.:  Ent.  News,  Vol.  XIX  (1008),  p.  261.  A 
serious  pest  of  the  greenhouse  chrysanthemum.  First  reported  by 
the  writer. 

M.  nwibucffolim  Fitch:  Sanborn,  Kans.  Univ.  Sd.  BuU.  VoL  III, 
No.  1  (1004),  p.  52,  2  figs.  A  very  common  species  attacking  the, 
ornamental  elder  in  the  Chicago  parks,  but  is  not  a  serious  pest. 
The  sexual  forms,  the  small  winged  males,  and  the  wingless  oviparous 
females,  appear  in  September  and  October  in  northern  Illinois,  usually 
becoming  mature  the  latter  part  of  September. 

M.  mlicicola  Thos.:  8th  Rep.  State  Ent.  111.  (1880),  p.  63  (Siphon- 
ophora).  A  common  willow  aphis  in  Illinois.  First  reported  by 
Thomas. 

M.  Heiario!  Thos.:  8th  Rep.  State  Ent.  111.  (1880),  p.  56;  Oestlund 
Bull.  C'leol.  and  Nat.  Hist.  Surv.  Minn.  No.  4  (1887),  p.  67.  A  ver>- 
common  H|)ecies,  occurring  throughout  the  state.  First  reported  by 
Thomas. 

M.  spirirelln  Schout.  ??  In  the  Jovrn.\l  of  Econouic  EntomoLt- 
OGV  for  OctolKT.  1910  (p.  404),  Professor  Gillette  has  noted  this 
8pecie.s  us  occurring  in  America.  It  has  been  very  abundant  and  de- 
structive on  Spirmi  ranhouttei  and  N.  isalicifolia  in  many  parts  of 
Illinois  and  after  a  careful  study  and  comparison  with  the  original 
description  of  spirfrclh^  I  consider  it  distinct  but  will  leave  it  mm 
above  until  specimens  of  the  European  species  can  be  obtained  (my 
efforts  in  this  connection  have  thus  far  been  useless)  for  eompariaon. 
The  most  noteworthy  differences  are  in  the  antennal  lengths  which 

I  Zoologiachra  Anaoigf>r.  Vol.  25  (1002),  pp.  556^-657. 
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in  all  my  winged  specimens  are  exceptionally  constant  and  the  fact 
that  spirceella  rolls  the  leaves  and  as  Schouteden  says,  "Die  Blatt- 
mitzbilbungen,   welche    Aphis    sptrcea   [^spirceiella]   erzeugt,    sind 
bereits  von  verschiedenen  Cecidiologen  beobachtet  worden."* 
The  following  table  of  comparison  may  be  of  interest: 


Winged  viviparouB  female. 

A.  tjnra^ia,    Schout. 
Under  rolled  leaves  of  SptVoo  uimaria. 

Abdomen  green,  usually  marbled. 
Head  and  thorax  black. 

Antennal  measurements, 

III  «■  longest. 

IV  -three-fourths  of  III. 
V  -one-half  of  III. 

(VI) -one-half  of  (VII). 
(VII)  -about  three-fourths  of  III. 

Beak  reaching  to  hind  legs. 

St^e  half  the  length  of  cornicles,  dark  green. 

Ck>micles  black,  paler  at  tip. 

Wings  transparent,  wmg  veins  (Wurael  und 
Unterrandader)  greenish,cubitus  twice  or  only 
once  branched. 

Last  segment  of  abdomen  sometimes  marked  or 
striped  with  black. 


Wingless  viviparous  female. 


Antenna    shorter   than  body,   blackish,   third 
segment  pale. 


Relative   antennal   measurements  about  -at  in 
winged. 

Legs  freenish,  tips  of  femora  and  tibiie  and  the 
tarsi  dark  green. 

Style  hairy,  nearly  half  length  of  cornicles,  dark 
green. 

Cornicles  dark  green,  black  and  somewhat  thinner 
at  tips. 


A.  nriratUa  77  from  Illinois. 

Colonising  on  the  tender  terminal  shoots  and 
leaves  of  S.  jmnfumttei  and  S.  •aHdJoUa. 

Abdomen  pale  green. 

Head  and  thorax  black. 

Antennal  measurements, 

III  -four-fifths  of  (Vin. 

IV  -three-fourths  of  III. 
V  -three-fourths  of  III. 

(VI)  -one-third  of  (VII). 
(VII)  -longest. 

Beak  reaching  to  second  pair  of  legs. 

Style  more  than  half  the  length  of  cornicles, 
black. 


Cornicles  black. 
Wu 


^ngs  transparent,  wing 
cubitus  twice  branched. 


vmns  pale  brownish. 


Sometimes  with  dusky  markings  on  abdomen  as 
given,  description  below. 


AntemuB  shorter  than  body,  semients  I  and  II 
dusky.  III  and  IV  pale,  V  and  VI  darkening  to 
black. 

Relative  antennal  measurements  about  as  .  in 
winged. 

Le^  pale  greenish  white,  excepting  "  knee  '* 
joint,  tip  oi  tibisB  and  tarsi  blackish. 

Style  moderately  hairy,  nearly  half  length  of  oor^ 
nicies,  black. 

Cornicles  black,  gradually  narrowing  towards  the 
tip. 


Winged  viviparaua  female. —  Head  (PI.  32,  fig.  14)  and  thorax  black,  abdomen 
pale  green,  and  sometimee  with  a  row  of  three  dusky  spots  on  each  side  anterior  to  the 
oomicles,  one  at  the  base  of  each  comide,  and  a  faint  dusky  transverse  marking 
on  each  of  the  last  two  segments.  Eyes  black.  Antenns  pale  except  the  two 
basal  segments  which  are  dusky  and  the  distal  ends  of  V  and  all  of  VI  which  are 
blackish  (in  some  specimens  only  the  basal  ends  of  the  segments  are  pale,  the  tips 
being  dusky  to  blackish),  not  reaching  the  base  of  cornicles,  filament  VI  longest, 
III  foiur  fifths  of  filament  VI,  IV  and  V  subequal  and  each  about  three  fourths  of 
III,  base  VI  one  tliird  of  filament  VI ;  6  or  7  rather  large  circular  sensoria  in  a  row  on 
segment  III,  sometimes  one  or  two  on  IV,  and  the  usual  ones  at  the  distal  ends  of  V 
and  base  VI  (PI.  32,  fig.  16).     Wing  veins  pale  brownish,  first  and  second  discoidals 


>  Loc,  oil.  p.  657 


M.  symphoricarpi  Thos.:  8th  Rep.  State  Ent.  III.  (1880),  p.  99; 
Oestlund,  Bull;  Geol.  and  Nat.  Hist.Surv.  Minn.  No.  4  (1887),,  p.  50. 
I  have  frequently  searched  for  this  species  in  Chicago  and  vicinity 
without  success.  There  is  no  record  of  its  occurrence  in  Illinois  other 
than  in  Hunter's  compiled  list. 

'M.  vBTnonim  Thos.:  8th  Rep.  State  Ent.  111.  (1880),  p.  97;  San- 
bom,  Kans.  Univ.  Sci.  Bull.,  Vol.  Ill,  No.  1  (1904),  p.  57,  2  figs.  Fiwt 
reported  by  Thomas. 

M.  viburnicota  Gill.:  Ent.  News,  Voi.  XX  (1909),  p.  280,  1  pi. 
Common  on  snowball  (Viburnum  opulus)  in  the  vicinity  of  Chicago. 

*Cero8ipka  rubi/olii  Thos.:  Sanborn,  Kans.  Univ.  Sci.  Bull.,  Vol. 
Ill  (1904),  p.  44,  figs.  I  place  this  species  in  Del  Guercio's  genus 
Cerosipha  on  the  authority  of  Mr.  H.  F.  Wilson.  I  have  not  seen 
the  description  of  this  genus,  which  Mr.  Wilson  has  kindly  informed 
me  is  in  "Nuove  Relazioni  R.  Stazione  di  Entomologia  Agraria  di 
Firenze,  1900,  p.  116."  This  species  is  very  common  in  Illinoia, 
curling  and  injuring  the  foliage  of  the  cultivated  and  wild  blackberry. 

'Exceptions: — one  individual  had  segment  VI  filament  0.024  mm.  shorter  than 
III,  and  another  bod  VI  filament  and  III  of  equal  length. 
■Carbondale,  111.,  and  Fort  Dodge,  la.,  are  the  type  localities. 
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Thomas  makes  no  mention  as  to  the  type  locality  of  this  species,  but 
supposedly  it  was  collected  by  him  in  Illinois. 

Toxoptera  graminum  Rond.:  Hunter,  Bull.  Univ.  Kans.,  Vol.  IX, 
No.  2  (1900),  221  pp.,  66  figs.,  0  pis.,  3  col.  pis.  Ordinarily  this  species 
does  not  become  injuriously  abundant  in  Illinois,  but  occasionally  it 
damages  grain  in  southern  and  parts  of  western  Illinois.  First  re- 
ported by  Forbes. 

*Hyadaphis  pastinacce  Linn.:  ?  Monell,  Bull.  U.  S.  Geol.  and  Geog. 
Surv.,  Vol.  V,  No.  1  (1879),  pp.  26-27.  (Hhopalosiphum  salicU). 
Weed,  Trans.  Amcr.  Ent.  Soc,  Vol.  XX  (1893),  p.  297  {H.  salicis). 
This  species  I  have  taken  on  Zuia  aurea^  garden  parsley,  and  Salix, 
HI  Illinois.  On  the  parsley  they  became  so  abundant  as  to  notice- 
ably damage  it.  According  to  Schouteden  the  follo\ving  synonyms 
have  already  been  recognized, — aegopodii  Scop.,  caprea  Fabr.,  cicuUB 
Koch,  umbfllalorum  Koch:  It  is  with  some  hesitation  that  I  add 
another  species  (H.  salicis  Monell)  to  the  already  long  synonomy. 
All  of  the  Hyadaphis  which  I  have  found  on  Saliz  agree  well  with 
the  descriptions  of  paslinaca  and  with  the  specimens  taken  on 
Zizia  aurea  and  parsley.  Also  M{.  Monell  has  kindly  made  a  careful 
examination  of  the  type  slides  and  in  a  letter  dated  October  14, 
1910,  he  says,  **I  have  just  looked  at  it  [type  slide  of  H.  saliciM, 
collected  June  15,  1878]  under  a  ^4  objective,  and  I  cannot  see 
the  tubercle  [referring  to  a  small  acute  tubercle  on  the  dorsum  of 
the  penultimate  abdominal  segment  and  projecting  caudad,  a  charac- 
ter which  appears  to  l)e  found  in  no  other  species  of  this  genus)  on 
specimens  mounted  back  up  but  luckily  one  specimen  is  mounted 
sideways  and  I  can  see  the  *hom'  plainly.  My  recollection  is  this 
was  quite  a  common  species  in  1878-1879,  but  now  we  seem  to 
find  only  isolated  specimens  in  colonies  of  the  Ch.  riminalis.'*  In 
an  earlier  letter  (October  6,  1910)  Mr.  Monell  gives  some  interesting 
compihnl  data  which  I  copy  verbatim.  "This  5.  eapren  I'^paMinaca] 
on  willow  and  VmMlifercB  does  not  seem  to  be  an  'alternation'  of 
food  plants  as  witness  these  dates  — 

()n  willow. 

In  April,  KaltMibach's  Monograph. 

June  11,  '77.    Willow,  Pergande  note*,  St.  Louis,  Mo. 

June  15.  78.     150o  8t.  Louis,  Mo.    Old  t>7M  of  Hk.  mdieU, 

.May  25,  '86.    34  Ix  8t.  Uuin,  Mo. 

Oct.  1,  '10.    Collected  by  I)avia  at  St.  Louis,  Mo.  [winged]. 

|.\UR.  4,  09.    Oak  Park,  111.    Apterous  only.] 

On  UmbeUifmt. 

May  22,  '07.    <  >n  Tha$pium^  63to,  St.  Louis,  Mo.    Apterous  only. 
June  19,  '07.    On  iieradeum,  548,  St.  IxNiis,  Mo.    Apterous  only. 
July  1,  '10.    On  ipurden  panley,  830x,  Chieaico,  Davis,  Apt.  and  win§ed. 
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ife,  VoL 


Mar.  4f  '91.    Aphia  pa$Hnaei  on  odefy,  Washington  (State?).    Inaect 

IV,  p.  213. 
[Oct.  1,  '06.    On  Zizia  aurta,  Chicago,  Dl.    Apt.  and  winged.] 

The  following  average  measurements  from  three  collections  may  be 
of  interest: 


CoUeetion  data 


Gardan  paralay.  July  1.  1010. 
Chioaco.  111. 

ZUa  aurea.  Oct.  1.  1008, 
CUeaco,  lU. 


WiUow.  Oet.  1.  1010.  St.  LouU. 


Antannal  maaaurementa  in  mm. 


lU 


0.84 


0.84 


IV 


0.18 


0.10 


0.44 


(VI) 


0.13 


0.13 


0.08     0.08 


0.08 


0.08 


(VII) 


o.ie 


0.12 


0.10 

brokan 

off 


ooljr  on  III. 
oo  III  and  IV. 


Ill 


nr 


In  his  description  of  the  winged  male  and  wingless  oviparous  female 
of  H.  aalicia  in  Transactions  of  the  American  Entomological  Society, 
Vol.  XX  (1893),  p.  297,  Weed  mentions  the  characteristic  abdominid 
tubercles  referred  to  above.  Camera  lucida  drawings  of  the  tuber- 
cles or  ''horns"  are  given  in  Plate  32,  figure  20  from  the  wingless 
viviparous  female  (a  =» tubercle;  b  =  style)  and  figure  21  from  the 
winged  viviparous  female,  both  drawn  to  the  same  scale. 

Oestlund'a  //.  (Siphocoryne)  archangelicd  may  also  prove  to  be  a 
synonym  of  pastinaccc. 

*Hynlopterus  arundinis  Fabr. :  Oestlund,  loc.  cit.  p.  44  (phragmiti^ 
dicola).  This  species  is  exceedingly  common  in  northern  Illinois^ 
where  it  thickly  colonizes  the  leaves,  usually  on  the  upper  surfaces, 
and  along  the  mid-rib  of  Phragmitis  phragmitis,  which  grows  abun- 
dantly along  country  roadsides. 

I^hopalosiphum  herbvridis  Fitch:  Davis,  Annals  Ent.  Soc.  Aiiier. 
Vol.  I  (11M)8),  p.  254,  figs.  A  common  and  often  abundant  species, 
occa.*<ionally  in  such  numbers  as  to  injure  the  barberry  {Berlfvris 
vulgaris),  a  useful  shrub  in  ornamental  plant inj^s.  First  reported  by 
the  writer. 

R.  nymphnm  Linn.:  Jackson,  Ohio  Naturalist,  Vol.  8  (1908),  p. 
24^^  1  jilate.  (Aphis  (Kfuaticus).  In  conservatories  it  often  becomes 
(juite  tn)ui)les<niie  on  Philotrin  cnnadinst  and  calla.  Out-of-doors 
it  is  a  C(»nnnon  a(>hi(i  on  water  i)lants  such  as  Xyniphcta,  Sagittaria 
and  Ltnifm.     First  reported  l)y  the  writer. 

*R.  rhnis  Monl.:  Sanborn,  Kans.  I'niv.  Sci.  Hull.,  Vol.  Ill,  Xo.  1 
(11>04'.  p.  i\\.  fi^c>.  Often  becoming  exceetlingly  abundant  on  orna- 
mental suniaeli,  seriously  disfiguring  and  weakening  the  plants. 
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*/?.  solani  Thos.:  8th  Rep.  State  Ent.  Illinois  (1880),  p.  73.  Have 
never  taken  this  species,  but  an  examination  of  the  types  in  the  State 
Laboratory  of  Natural  History  proves  it  to  be  a  distinct  and  good 
species.     First  reported  by  Thomas. 

*/?.  sonchi  Oestl. :  14th  Ann.  Rep.  Geol.  and  Nat.  Hist.  Surv.  Minn. 
(1886),  p.  34.  Found  on  Sonchus  rather  commonly  in  northern 
Illinois. 

♦/?.  vioUe  Perg.:  Can.  Ent.  Vol.  32  (1900),  p.  30.  I  found  this 
species  quite  common  on  cultivated  violets  in  a  greenhouse  at  Peoria, 
111.,  September  24,  1910,  the  first  and  only  record  we  have  of  its  occur- 
rence in  Illinois. 

^M.  achyrantes  Monl.:  Bull.  U.  S.  Geol.  and  Geog.  Surv.,  Vol.  V, 
No.  1  (1879),  p.  18.  Pergande^  questionably  places  [this  species 
as  a  synonym  of  M.  mahaleb  and  Gillette'  has  considered  it  the  same 
as  M.  persicoe.  I  am  unacquainted  with  the  species.  First  reported 
by  Forbes  and  Hart. 

M.  cerdsi  Fabr.:  Weed,  Bull.  Ohio  Agr.  Exp.  Sta.,  Tech.  Ser.  Vol. 
I,  No.  2  (1890),  p.  Ill;  Gillette,  Jour.  Econ.  Ent.  Vol.  I  (1908),  p. 
362,  col.  figs.     First  reported  by  Thomas. 

M.  elceagni  Del  Guer.:  Gillette,  Can.  Ent.,  Vol.  XL  (1908),  p.  17, 
figs.  (Af.  braggii);  Davis,  Annals.  Ent.  Soc.  Amer.,  Vol.  I  (1908),  p. 
251,  figs.  A  common  species  attacking  ornamental  Russian  olive 
{Elceagnus  auguatifolia)  and  Shepherdia  argenteay  and  although  often 
becoming  quite  abundant,  seldom  injures  the  plants  attacked.  First 
reported  by  the  writer. 

M.  persiccB  Sulz.  {^Rhop.  dianthi  Schr.):  Gillette,  Jour.  Econ. 
Ent.,  Vol.  I  (1908),  p.  359,  col.  figs.  A  very  common  and  often  per- 
nicious pest  in  gardens  and  greenhouses,  those  plants  which  I  have 
found  it  damaging  most  being  cultivated  snap  dragon,  carnation  and 
ornamental  pepper  in  greenhouses;  and  cabbage,  spinach,  and  egg 
plant  in  the  vegetable  garden.  I  have  examined  what  are  probably 
the  types  of  Thomas'  Rhop,  tulipoe,  and  they  prove  to  be  persicce  Sulz. 
First  reported  by  Thomas. 

*3f .  planiagineus  Pass. :  I  have  taken  this  species  on  the  common 
plantains  {Plantago  rugelii  and  P.  major)  on  several  occasions  at 
Urbana,  LeRoy,  and  Aurora.  It  lives  on  the  base  of  the  leaf  stalks, 
on  the  under  surface  and  near  the  ground,  the  aphid  colonies  often 
being  covered  with  a  "tent"  of  earth  and  debris  constructed  by  the 
ants  in  attendance,  usually  the  common  field  ant  (Ldsiiis  n.  ameri- 
canus).  Its  habits  are  very  much  like  those  of  the  clover  aphis  (-4. 
bakeri).    Doctor   Mordwilko,   to  whom  specimens   were  sent,   has 


»Bull.  U.  S.  Dept.  Agr.,  Div.  Ent.  No.  7  (1897),  p.  62. 
iBull.  Colo.  Agr.  Exp.  Sta.  No.  133  (1906),  p.  32. 


^ 


•bdontM)  having  also  k  diatinet  but  veiy  ali^bt  greeiuah  tint.  A  amaH  nd  are^ 
ai  the  base  of  and  around  each  oomicle.  The  red  eyes  of  the  embryonic  nphiila 
within  the  body  arc  \is)bte  through  the  donal  abdominal  wall  of  the  mature  fmwle. 
Eyei  brownish  black  to  black.  Antennte  concolorous  with  the  body  excepting  tbe  duaky 
tip  of  IV,  &nd  also  tip  of  V  and  all  of  VI,  which  are  black;  ilightly  kmccr  tlua 
length  of  body,  relative  antcnual  lengthi  aa  in  winged.  (PI.  32,  Gg,  27.)  Lesi  P*l* 
or  with  a  very  pale  brownish  tint,  and  the  tani  black.  Comiclea  and  style  ■■  in 
the  winged. 

iieaswremmU. —  Length  of  body,  1.6  mm.;  width,  1.06  mm.;  antenna,  I,  0.O7S; 
11,0.57;  III.  0.407;  IV,  0.277;  V,0.277;  VI,  base,  0.130;  VI, filament,  0.489;  toUl, 
1.712  mm.;  cornicle,  0.358  mm.;  style,  0.135  mm.;  hind  tarsus,  0.1 14  mm. 

•.W.  ribia  Linn. :  Oestlund,  Bull.  Geol.  and  Nat.  Hist.  Surv.  Minn., 
No.  4  (1887),  p.  74.  Common  throughuut  the  state,  and  frequentlj 
«  pest  on  the  cultivated  currant. 

*M.  roaarum  Walk.:  Oestlund,  14th  Ann.  Rep.  Geol.  uid  Nai. 
Hist.  Surv.  Minn.  (1886),  p.30  (^.  polenfiUa).  A  rose  pest  oommonly 
found  in  lUlnoiii  on  roses  in  greenhouses.  They  colonise  the  tcndv 
■hoots,  sometimes  completely  covering  them  and  naturally  H1H»^ 
tbe  growth. 

[To  be  concluded) 
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Plate  31 


^    ^   ^r^    r<y^^.^^  ^^     ,^,^ 


'  ^\^  ^  ^  '^  ^  ^s>   'vl^  ^  »-  V  W«> 
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Explanation  of  Plaice  31  and  32. 

Pemphigus  eorruffoUau  Sirr. — ^Fig.  1,  wing;  2,  antenna  of  winged  viviparous 
female. 

P.  pyri  Fitch  (??}. —  Fig.  3,  wing;  antenna  of  winged  viviparous  female. 

Aphis  houghUmensis  Troop. —  Antenna  of  winged  viviparous  female. 

A.  lanicercB  Monl. —  fig.  6,  antenna;  7,  hind  tibia  and  tarsus;  8,  cornicle;  9, 
style;  10,  head  of  wingless  viviparous  female. 

A.  coreopsidis  Thos. —  Fig.  11,  antenna;  12,  cornicle;  13,  style  of  winged  vivi- 
parous female. 

A.  spirceeUa  Schout.  (?)  —  Fig.  14,  head  of  winged  viviparous  female;  15,  an- 
tenna of  wingless  viviparous  female;  16,  antenna;  17,  wing;  18,  cornicle;  19,  style 
of  winged  viviparous  female. 

Hyadaphis  pasHnaccB  Linn. —  Fig.  20,  abdominal  tubercle  on  the  wingless  vivi- 
parous female;  21,  on  the  winged  viviparous  female. 

Myzus  plarUagineus  Pass. —  Fig.  22,  head;  23,  cornicle;  24,  style  and  anal  plate; 
25,  Wing;  26,  antenna  of  winged  viviparous  female;  27,  antenna  of  wingless  vivi- 
parous female. 

Camera  ludda  drawings,  figures  5,  8,  9,  10,  12,  13,  14,  15,  16,  18,  19,  20,  21,  22, 
23,  24,  with  a  one  inch  eyepiece  and  two  third  objective;  6,  7,  11,  26,  and  27  with 
a  two  inch  eyepiece  and  two  third  objective;  17  and  25  with  one  inch  eyepiece  and 
one  and  one  half  objective.  Figure  3  is  drawn  to  a  scale  about  one  third  smaller 
than  1.  Figure  2  and  4  are  drawn  to  the  same  scale. 


THE  NEW  FRENCH.  EXPORT  PLANT  INSPECTION  SERVICE 

By  L.  O.  HowABD 

On  page  76  of  the  current  volume  of  the  Journal  of  Economic 
Entomology  (February,  1910)  occurs  an  abstract  of  remarks  made 
by  the  writer  on  the  si^bject  of  European  conditions  as  affecting 
nursery  stock,  in  which  it  was  shown  that  the  French  government 
had  promised  to  establish  a  governmental  inspection  service  in  France, 
under  the  Ministry  of  Agriculture.  These  remarks  were  made  at 
the  Eighth  Annual  Meeting  of  Horticultural  Inspectors  at  Boston, 
on  December  26,  1909. 

Early  in  November  there  was  received  at  the  Department  of  Agri- 
culture through  the  French  Ambassador  to  the  United  States  and 
the  U.  S.  Department  of  State,  a  statement  to  the  effect  that  the 
service  had  been  established,  and  transmitting  more  or  less  detailed 
information  from  the  official  journal  of  the  French  Republic.  Infor- 
mation was  conveyed  that  Dr.  Paul  Marchal,  director  of  the  Agri- 
cultural Entomological  Station  at  Paris,  had  been  placed  in  charge 
of  the  work,  and  the  hope  was  expressed  that  the  service  established 
would  be  satisfactory  to  the  government  of  the  United  States,  on  the 
understanding  that  the  arrangement  will  not  affect  the  right  of  the 
United  States  to  examine  shipments  of  living  plants^  whet^\:iis&K»»s»:^' 
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Follciwine  this  information,  u  li-ttcr  was  ri-ceivt-il  hI  iIh'  Ilur<-uu  of 
EiitutiiolofTy,  (latt'd  Octolwp  27,  from  l'>ootor  Murchal,  and  udtln-sm-.! 
to  tlio  writtT.  Trunnlatcil  excerpts  from  thirt  lutttr,  whicli  will  l^' 
of  interest  to  State  and  Kxiwrinient  Station  cntonioIoKi^'^  ""'1  to 
liorlicultiiral  inspi-cturs,  may  lie  qiiott'd  as  follows; 

"As  yiiH  liavi'  already  liwn  informal  by  the  Minister  of  AKriciilTiin-. 
I  have  been  officially  charged  with  the  delivery  of  the  aectiiiiimiiyiiie 
certificates  uikih  material  exported  by  nurserymen  to  the  t'nittil 
States,  who  dcinund  u  phytopatholoKical  inspection.  1  myself  visited 
from  the  Oth  to  the  Kith  of  October  the  nurseries  in  the  neifEhb<>rli<NHl 
of  Nantes,  Angers  and  Orleans.  At  Nantes  and  at  Angers  I  n-»s  :ir- 
fumpanietl  by  Mr.  Vuillet,  of  Kennes,  and  we  examined  toKetln-r  a 
very  gn-at  number  of  ph)ts.  In  spite  of  all  of  our  care,  we  hav»>  iiot 
found  any  eggs  of  ili^iptir,  and  in  my  whole  journey  I  found  only  four 
ne.sts  of  chri/niirrlwd.  Kverywherc  I  have  given  a  di-M'riptinii  «»f  tin* 
in.swts,  »n<l  rit'onunemleil  the  greiiti-st  eare.  The  certilicati's  whi<-h 
I  will  give  will  be  in  aeeordancc  with  the  models  encloswl.  'l"h*-y 
will  shortly  be  printed.  No.  1  will  be  in  the  most  ilemand,  ami  i>  m 
lie  attaehed  to  the  .sendings  of  nurserymen  having  ph>ts  liehnigiiig 
to  them  anil  under  their  direct  care.  While  the  certificate  iiiak*-" 
nionti<iii  only  of  plots,  and  not  of  sendings,  1  reserve  for  myself  the 
right  to  itKikr  visits  :it  the  tiiur  uf  shipiiifni  <ir  of  paekint:,  nr  :ii[\ 
tiitu-  whrn  I  ran  inmi  llir  !»■>!  judui.i.-nl.  Th.-r  visits  will  >,rv,-  V. 
rh.M'k  :.ii  in-pri'lim,  .it   llir  j-hit-  lli.Tn>rlv. -.      I   h;ivi-  limited   tti. r- 

Ih.-  in.pn.Hl.lliiy  I  »i»il.|  liiid  ni  jii~|..'riitii:  <m.'  by  ..uv  all  nf  il...  |.:„.k- 
:i,m-  «lii.-li  ;,iv  -lit.       TK..  iiii|.nrl:.jji   pnini.  -a-uU-  fr.mi  th.-  iii-p,-.-!  i.-i, 

l<>r<-:iii  • >.':.1  :i)i>    ri^..iii.'rit  ihiv  xmW  ]:■  ,„h<\,  Ninn- rafi'l'id." 

■•|-.ri,ii.:,t.     N...    L'   1-    .|.-(iti..|    I-..J-   ,A|,..ii,T^    »j,i.   havi-   n..    r-l-.-^ 

b.'lnii-ii>-    '..    Ih.r '    iii,.|,r   D.rir   .hr-rt    .^.  .    :,tid    it    iuipli.-    :•!     l.;,.- 

..II.     M~i|    ..:    iii-|...'!i..h   r'.pi'  .'.'u'h  -.'iidiMLi.       I    U:,M-  ]i:uii.'d  a>  ili^|>.-.'1.  .r 

iMf  1!,.     ..- :    \:n.t.-  :,i,.|    \iii;.T-.   Mr    Vnilln  ..i  limn.-,  wh..  :.:. 

w;l^-  .1...-  !  ;-  «..ik  «:r|i  i;,-..,-,i  r..„...i..ht  i.,ii-i„ -.  I  hav.-  >.-.-n  bit.. 
:,•  ^^•■^\..  :.'..!  1  :.|<|.i.  .i.H.'  I,i-  ...Kip.  •ni.-.  In  :dl  probabilily  b.- 
uill   :.!-..  i'.'  .\.:.r-.-i   ^M!|.   1 1..'  vau.u  -t   \'-y  ul.i.'li   I  iiit.'ii.l  1..  i..t- 

:iil'.     ■-;-;;     «;:J:ti    ;>    l-vi    .l;iv-        \h     :i--;-ijiTit ,     Mr.    I!uitl:tux.    u  ili 

l:.k.  ■';..  ■..,..(...■  "r:.:,i.-  I  liiv -.  .r  :,T.. I  Mr  I ..■<  Vll"  Will  allemi  t.. 
11..-  J. ■.,■■11  :,'■....■  I':in-  iin.-.ll,\  I  .-..uit  ,.n  Mr.  I'..irailll.  dire,-1.,r 
..t    It..-    \.:-.,     \> ■.    .V     Ai.iii..-,    :,    ^■>^     ■U-Uu.-w~\..A    biologist    itnd 

"I  .1.-...  ■•..■J  :■,  Ml  ;i.'ll..'i.r..M-:'.ii:il..i::;ii.i/:.ri..h  »liirh  llii-.  U-vli 
ill. 111.,'., J    -1...1M    I..     .'..|i.j.;.1..|    i,[|.i    )...'..iii<'   ]>.  IMi:.li<'hI.    but    ill    ordiT 
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to  bring  this  about  it  is  first  necessary  that  the  nurserymen  them- 
selves should  not  be  obliged  to  pay  the  expense,  but  that  a  govern- 
ment phytopathological  service  should  be  created  having  a  special 
budget  provided  by  the  state.  In  the  meantime,  in  order  to  have 
the  plantations  more  and  more  healthy,  I  count  upon  the  instruction 
which  we  are  giving  and  upon  training  in  the  methods  to  be  employed. 
We  will  do  our  best  to  make  the  nurserymen  more  careful  in  their 
operations  and  to  see  that  they  employ  the  proper  means  for  the 
destruction  of  the  enemies  of  plants. 

'*  Around  Paris  I  have  found  that  a  certain  number  of  large  nurs- 
erymen take  pains  to  wash  the  trees  at  the  time  of  packing  with 
black  soap  or  with  a  solution  of  lysol.  They  remove  thus  many 
winter  eggs  and  Coccidfie  which  are  found  on  the  bark,  but  this  pre- 
caution is  nearly  a  certain  guarantee  that  they  will  not  allow  a  nest 
of  chrysorrhcea  or  an  egg-mass  of  dispar  to  go  out.  It  is  unfortunately 
much  more  difficult  to  get  such  care  taken  in  the  region  where  they 
produce  the  plants  in  enormous  quantity  and  very  cheaply,  for  it  is 
evident  that  any  additional  expense  will  oblige  the  nurserymen  to 
go  out  of  business.  To  spread  among  them  a  knowledge  of  chrysor- 
rhcea and  dispar,  I  have  distributed  a  short  circular,  with  figures 
representing  these  insects  and  particularly  the  nest  of  chrysorrhcea 
and  the  egg-mass  of  dispar.^* 

This  movement  on  the  part  of  the  French  govei-nment  is  one  in 
the  direction  of  cooperative  assistance  between  France' and  the  United 
States,  and  Doctor  Marchal's  high  reputation  in  this  country  is  in 
itself  a  guarantee  of  the  thoroughness  of  the  examinations  upon  which 
his  certificates  will  be  based.  • 

Two  forms  of  certificates  mentioned  in  his  letters  are  as  follows: 

(No.  1.)     The  undersigned,  director  of  the  agricultural  entomological  station  of 

Paris,  does  hereby  certify  that  the  nurseries  of  M 

nurseryman  at were  inspected  and  that,  to  his 

knowledge,  the  plantations  show  no  indication  whatever  of  any  species  of  insects 
(especially  gypsy  moth  and  brown-tail  moth),  considered  as  dangerous,  or  of  any 
disease  able  to  be  transferred  to  orchards  or  nursery  stock. 

The  Director  of  the  Agricultural 

Entomological  Station  op  Paris. 

(No.  2.)    The  undersigned,  director  of  the  agricultural  entomological  station  of 

Paris,  does  hereby  certify  that  the  sendings  of  M 

horticulturist  at were  inspected  and  that,  to 

his  knowledge,  they  show  no  indication  whatever  of  any  species  of  insects  (espe- 
cially gypsy  moth  and  brown-tail  moth)  considered  as  dangerous,  or  of  any  disease 
able  to  be  transferred  to  orchards  or  nursery  stock. 

The  Director  of  the  Agricultural 

EXPERIlf  BNT  StaTIOK  Q.1  ^  KKSS^. 
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The  obeeiTatioiis  mentioned  by  Doctor  Mutdud  as  haTUig  been 
made  on  the  occasion  of  the  trip  of  himself  and  Mr.  VuHlet  to  west- 
em  France  and  Qrieana  nttord  an  int^eating  confirmation  of  the  ob- 
aervationa  made  by  the  writer  in  June  in  the  same  region.  Not  a 
nn^e  nest  of  the  brown-tail  moth  was  discovered  and  no  trace  of  the 
gypay  moth  in  any  of  the  nuraery-growing  regi<ms.  In  fact,  during 
the  past  summer,  lepidopterous  larva  of  all  kinda  were  ezeeediiii^ 
rare  in  northern  France.  This,  however,  need  not  be  taken  as  a 
ground  upon  which  to  base  careless  inspection  of  imported  stock  the 
coming  winter. 


INSECTS  OF  THE  YEAR  1910  IN  IOWA 

By  R.  L.  Waasna 

The  weather  conditions  during  the  past  season  in  Iowa  have  been 
earoeptionally  adapted  for  the  abundance  of  several  insect  peats. 
The  warm  month  of  March,  followed  by  continued  cool  weather,  and 
the  long  period  of  drought  during  the  summer,  caused  many  insects 
to  become  very  common.  The  insects  I  will  take  up  in  a  more  or 
less  chronological  order,  as  they  were  found  during  the  season.  The 
first  thing  that  I  have  to  record,  however,  has  nothing  to  do  with  the 
peculiar  weather  conditions  this  year.  This  is  the  finding  of  the 
clover  leaf-weevil  in  Iowa. 

Phytonomua  pundatua  Fabr.  This  insect  has  been  gradually  work- 
ing westward  ever  since  its  importation  from  Europe  and  I  have  been 
expecting  to  find  it  in  Iowa  every  year.  In  April,  1910,  I  spent  a 
few  days  around  Burlington,  which  is  on  the  Mississippi  River  in  the 
southeastern  part  of  the  state.  I  found  no  traces  of  the  insect  on 
the  high  ground  back  from  the  river,  but  I  did  find  larvs  fairly  com- 
mon in  a  clover  field  in  the  river  bottoms,  a  couple  of  miles  north  of 
Burlington.  These  lar\'8e  were  taken  to  the  insectary  at  Ames  and 
the  l>oetl(»s  were  .subHCcjuently  reared,  these  emerging  May  12th  to 
24th.  So  fur  as  I  know  this  is  the  first  occurrence  of  this  insect  west 
of  the  MiA.MisMipi)i,  \^ith  one  exception,  at  Vancouver,  B.  C,  which 
may  l>e  an  artificial  importation.  The  insect  reached  Illinoia  from 
the  east  about  1903. 

Pegomya  fuaciceps  Zett.  On  account  of  the  very  warm  weather  in 
early  spring  corn  planting  l)egan  very  early.  But  it  turned  cool  again 
for  several  weeks  and  during  this  period  much  damage  was  done  by 
the  seed-corn  maggot.  By  the  middle  of  June  most  of  the  maggots 
had  matured  and  the  adult  flies  emerged  towards  the  latter  part  of 
that  month.    The  most  injury  wa^  in  the  earlier  planted  fields,  where 
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the  corn  remained  in  the  ground  for  some  little  time  before  it  germi- 
'nated. 

Sphenophorus  parvulua  Gyll.  During  June  much  complaint  was 
made  of  injury  to  young  growing  com  plants  by  bill  bugs.  In  one 
field  near  Whiting,  Monona  County,  I  found  practically  100%  injury 
by  this  insect.  The  field  was  in  sod  the  year  previous  and  had  been 
turned  under  that  spring.  Out  of  100  hills  in  a  row,  counted  con- 
secutively, every  hill  was  more  or  less  injured  by  the  punctures  of 
bill  bugs.     The  species  here  concerned  was  Sphenopharus  parvultLS. 

Aphis  setaricB  Thos.  Plum  trees  over  the  state  were  badly  infested 
with  this  species  of  aphid  this  year.  Probably  the  worst  infestation 
noticed  was  at  Ames.  Here  the  insect  reached  its  maximum  about 
the  middle  of  June,  when  the  plant  lice  were  so  thickly  crowded  on 
young  plum  growth  so  as  to  quite  hide  the  wood.  One's  clothes  would 
become  stained  by  the  aphids  while  walking  down  a  row  of  badly 
infested  young  trees.  Early  in  July  lady  beetles,  mainly  Cocdnella 
B-noiata  Herbst  and  Hippodamia  convergens  Guer.,  were  very  abun- 
dant on  the  infested  trees  and  by  July  29th  on  some  of  these  trees 
not  an  aphid  could  be  found.  A  part  of  them,  no  doubt,  had  mi- 
grated to  their  alternate  food  plants  among  the  wild  grasses,  but  it 
was  the  abundance  of  the  lady  beetles  that  was  responsible  for  the 
wholesale  clearing  out  of  the  plant  lice. 

Leptinotarsa  lO-lineaUi  Say.  This  year  the  ever-present  Colorado 
potato-beetle  was  much  more  common  than  usual.  Early  in  the 
season  many  potato  fields  were  threatened  with  a  stripping,  but  the 
use  of  Paris  green  in  most  cases  checked  the  insects. 

Epiirix  cucumeris  Harris.  Another  insect  that  was  very  common 
on  potatoes  in  Iowa  this  year  was  the  potato  flea-beetle.  The  injury 
was  first  noticed  about  the  middle  of  June.  The  beetles  were  found 
on  the  vines  from  that  time  until  fall.  Early  potatoes  were  more 
injured  than  the  late  varieties. 

Empoasca  mali  LeBaron.  The  apple  leaf-hopper  also  did  con- 
siderable damage  this  year  to  potatoes.  The  attacks  of  this  insect, 
together  with  the  injury  by  the  Colorado  potato-beetle  and  the  long 
drought,  made  potatoes  a  very  poor  crop  in  some  localities. 

Chaitophorus  negundinia  Thos.  Box  elder  trees  all  over  the  state 
were  attacked  by  the  box  elder  aphid,  which  seems  to  be  fairly  com- 
mon in  Iowa  nearly  every  year.  The  plant  lice  evidently  got  a  start 
early  in  the  season,  when  the  late  frost  took  all  the  foliage  from  the 
trees,  but  apparently  did  not  affect  the  insects.  Many  trees  were 
not  able  to  put  out  a  full  foliage  all  through  the  season,  due  to  the 
attack  of  this  aphid  and  also  to  injury  by  a  species  of  Eriophyes. 

Meliana  aUnlinea  HUbner.     Injury  to  timothy  heads  by  the  whea^t- 
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head  army-worm  was  very  common  in  the  northern  half  of  the  atati 
thia  year.  This  was  part  of  an  outbreak  that  extended  into  ftlinne 
Bota  and  eastern  South  Dakota.  The  damage  was  more  serious  thai 
it  has  been  for  years.  In  some  cases  oats  were  also  slightly  dam 
aged,  but  most  of  the  injury  was  to  the  timothy.  From  a  serie 
of  observations  it  was  found  that  early  fall  pasturing  of  infeste< 
meadows  greatly  decreased  the  injury  in  those  meadows  the  follow 
ing  year.  Apparently  the  stock  cat  the  grass  down  so  well  that  th< 
larvie  of  the  second  generation  in  the  late  summer  are  practically 
starved  out. 

Peronea  minula  Rob.  Several  nurseries  in  the  state  are  agaii 
having  trouble  with  the  lcs.icr  apple  leaf-folder.  The  second  ant 
third  generations  of  the  leaf-folders  were  exceptionally  numerous. 

Grasshoppers  became  abundant  during  the  summer,  especially  ii 
meadows  and  along  roadsides.  There  were  two  species  that  wer 
moat  abundant:  Melanoplue  femur-rubrum  DeG.,  and  Mrlanopiu 
bivUtalua  Say. 


Scientific  Notes 

An  VnnniBl  Invaalan  at  Aedea  nllloltana  In  LonUlKnA  doHng  Jolj,  ISlt.  — 

On  July  12.  llUO.  no(rs  wvk-  imuir  on  ii  v.Tv  iiiiiLsuiil  iil.umliincc  «f  .!«/.»  ,oU,nu>- 
m  I'.iint.-  (V..1IH-.'  i'iiri^li.  Iy,iiisi„i,:i.  K..r  N-vrr;il  w.i'ks  UioTf  nml  after  ihat  .l;>t. 
all  fii'lii  '>|>iT:i1iti[is  nrn'  '•iis]H']1iIi''I  on  iici'cniTit  r>f  tin-  iiiUH(|liiliKW.  Oriltnanlt 
ni-jcriH-H  |i:iy  im  mIIi'IiIIhii  |i>  [ri<iKr|iii([ii-^.  They  very  .scliloiii  hiivc  ini>M|uirii  l>Hr>  it 
thi'ir  riiliiiiM.  Al  tlii:<  tiiiK'.  Iiciui'vcr.  il  u:i>i  iiMiHiiwililr  fur  ihi'  tiiunn^TM  in  furr^ 
thi'  (icKr-«'s  r.i  iv.irk  in  tlir  tir^l.!:-,  I.iv.-  siock  .■.iiffrrMl  v.tv  wvon-ly.  Th.-  .miU 
rniiii  tl,.'  |i:i>rtiri-  mA  wkhIs  i.^s.'tiil.l.d  .m  bitih  jilans  liki'  tin-  \>-\->i^.  Il.-n-  ih.'> 
|[hMii)ic<I  liui'k  ^ui'l  UitiU  ilinitiuli  lh<-  iiIkIi'.     'I'Ik-  iii<.^<|iiii<H-h  Hi>n'  Inw  nl>iiii<luiii 

liiiii-  rJiiy  ^ifif-^ir  '"  I"'  ■i"  :iiiivr  :.»  ^il  u\v.\\\.     S.niii'  :inirii:il.-,  iimn-  huiu-cptil>l<>  Ihar 

ntluT^.  v,-T<-  :<il:i<'k<'<l  1<>  niK'li  :iri  rxli'Nl  lli:il  llii'  li:<ir  u:>7c  ;M  mitiirHti-U  wilh  liloixl 

III  .''>iN]Ki>iy   »,ili  on.'  <A  »iy   -.wM-  :ii>'l   '»i.  oIIi.t  nm'II   I   ui'iit   itil..  tin-  i-..ii..ii 

fi<'M Ii>'  -.^U.■u^u.■u  -i  .riilv  I'.'ili  Willi  a  l;in:<'  iiuriilxT  of  iirerfx-^  in  ortirr  l<i  upplv 

tx.i«>ii.  Th-'  ii.'uro.-.  Im<I  '..  ).•'  i-r.:A  u,  k<>  ",  ili.>  lirl.l.  DiiritiK  t)i<-  olion  tmlt 
wr-  H.T.-  ■.\\.\--  m  -[:.y  ill  (lir-  lii-!.|  ;ilj  rli.-  iih'iiiIhts  ui  t\\<-  piifly  ultciiiptnl  1o  prult^t 
i|i.'iii-.K.-  ffipiii  ili<-  Ni'i.-i|iiii<«?.  I.y  nir.viriK  rlir-  ;iriii.-i  vii.lriitly  unit  alampinK  tbc 
f.-i.  Til.'  iMnr."-  «.Tr  a-  ,-.<riM'  in  tlii>i  ii>  lli.-  «hit..  ninnlN-ni  of  ihp  partv.  Id 
,|iil.'  .,f  » li;.i  >.  :.>  -Innr  ir  1,  v.ry  lii.iiMfiil  if.  fi.r  :■  >in«li'  inst:int,  th.W  wen-  hM  ittui 
KKJ  nn.-<|iiiii--  'in  rMih  rnriiilHT  >'i  llii'  p.irlv.     Si.ii.i'lliii.it  uvit  ii  |>ounil  of  oil  ol 

<-itr. Ihi  »..-  II-..!  I,m  11  |,:,.|  litilr  I'lTrrt.     .Vfi.T  nix.ii'  lialf  iin  hour  Hprat  in  tbc 

li.-jil.  «!■  «.-n-  ■ ijhIImI  Ii.  r.'iiirii  (..  tin-  lir;ir|rni:iri.T-.     l"[Kin  m-arinK  the  •lorr 

nm-  uf  ill.'  iii'ii  l'r:>n<i'':illy  jiiiii)H'.|  rmni  llii'  UHtioii  Mi-\  rati  In  fvV  iihrltfT.  lie 
Hijit"!  th:ii  <\--r\  i.iini'Hin'  Knvi'  him  i-nirinii-  [miii.     In  my  r.nn  rii»f  no  afamrp  paiu 

"'"  '*'"" '  ■""  '""  "'"  "■'""""■'  •'  "^   '•"■■  w.  D.  lUsmta, 
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The  dedication  of  an  admirably  equipped  building,  noticed  on  other 
pages  of  this  number,  to  the  training  of  young  men  in  entomology 
marks  another  advance  in  the  rapid  progress  this  science  is  making 
in  America.  Special  buildings  are  provided  only  when  necessary, 
the  need  in  turn  depending  largely  upon  the  demand  for  such  techni- 
cal knowledge  and  not  a  little  upon  the  ability  of  those  responsible 
for  the  training  of  the  students.  The  splendid  structure  recently 
completed  at  the  Massachusetts  Agricultural  College  is  a  worthy 
monument  to  the  ability  of  a  beloved  veteran,  Prof.  C.  H.  Femald, 
who  unfortunately  has  been  obliged,  on  account  of  ill  health,  to  retire 
from  active  teaching.  Nearly  a  quarter  of  a  century  of  work  has 
made  it  possible  for  him  to  exercise  through  his  students  a  profound 
influence  upon  the  development  of  American  economic  entomology. 
It  is  a  pleasure  to  note  that  the  development  of  the  department  he 
has  been  so  largely  instrumental  in  building  up  is  to  be  continued 
along  progressive  lines.  We  confidently  look  for  a  maintenance  of 
the  present  high  standards  and  take  this  opportunity  of  congratu- 
lating the  institution  upon  the  possession  of  such  an  admirably 
equipped  department. 

Schools  giving  special  training  in  entomology,  particularly  its  eco- 
nomic or  practical  aspects,  are  a  comparatively  recent  development, 
yet  excellent  is  the  adjective  which  must  be  applied  to  much  of  the 
earlier  work  by  men  compelled  to  fit  themselves  progressively  for  the 
solving  of  various  problems.  Considering  the  numerous  handicaps 
under  which  our  earlier  workers  labored,  it  is  a  question  whether 
any  could  have  done  much  better.  They  have  laid  a  solid  foundation 
upon  which  all  subsequent  students  must  build.  The  enormous 
development  of  recent  years  has  been  made  possible  by  conditions 
beyond  our  control,  namely,  extended  and  serious  depredations  fol- 
lowing the  normal  development  of  a  comparatively  new  country. 
The  demand  for  knowledge  has  stimulated  the  training  of  men  and, 
as  a  result,  we  have  in  America  unrivaled  opportunities  for  the  study 
of  applied  entomology,  not  only  in  the  university  and  college  but 
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alao  throughout  the  country.  The  inveqtigatioiui  of  special  prob- 
lems by  corps  of  well  trained  men  means  the  making  of  entom<dog^cal 
history  which  will  have  a  profound  influence  upon  our  future  welfare. 
The  relative  importance  of  different  phases  of  this  work  can  not  be 
accurately  estimated  at  the  present  time.  It  will  be  interesting,  a 
generation  or  so  later,  to  make  a  critical  comparison  between  the  work 
of  our  pioneers  and  those  who  have  had  the  advantage  of  the  best 
training  a  university  or  special  school  can  bestow. 


Reviewi 

Tlie  Ooleopteni  or  Beetlee  cl  InAianm^  by  W.  S.  BLATciit.KT, 
Ind.  Dep't  of  Geol.  and  Nat.  BesourceSi  Bui.  1,  p.  1-1386|  590  figures* 
1910. 

The  beetle  book  has  appesred  ind  msiks  a  most  important  step  in  further 
laridng  our  knowledge  of  this  extennve  order.  The  Mithor  follows  the 
tkm  of  LeConte  and  Honi  and  with  the  coCpention  of  ipfidaHets  in  many  groups 
has  ptoduoed  a  moat  oreditaUe  puMieation  and  ineJdffntally  kid  aD 
under  obligation.  The  aoope  of  the  woric,  desoribing  as  it  doee^  over  2,000 
eosapels  bievity.  Onty  24  pagea  are  devoted  to  introductory  matter  and  tliaft  i» 
mostly  moipholoiJeaL  The  remaining  pagos  eoniist  of  a  tlesciipliie  oalalogne 
enhnive  of  the  Rhyndiophora,  of  all  ipeoies  known  to  oeeur  in  Indiana  Tables 
are  given  for  the  separation  of  families,  tribes,  genera  and  speeiea.  The  descrip- 
tions,  though  brief,  are  sufficient  for  the  recognition  of  most  species.  Citatiooa  of 
the  more  valuable  papers  for  both  groups  and  genera  and  a  glossary  add  much  to 
the  value  of  this  work.  The  large  number  of  illustrations  taken  from  various  aouroea 
add  greatly  to  the  value  of  the  work,  though  its  appearance  is  somewhat  nnarred  by 
their  misoellancous  character. 

This  work  in  indispensable  to  working  entomologists,  since  it  is  the  first  attMnpi 
known  to  us  to  produce  a  systematic  account  of  the  beetles  occurring  in  any  repre- 
sentative life  tone  of  America.  It  will  be  especially  valuable  to  those  in  the  OntrmI 
States  and  of  great  service  to  others  in  approximately  the  same  faunal  area.  We 
regret  to  note*  that  it  has  been  possible  to  issue  only  1,000  copies  of  this  bullrtin. 
The  author  is  to  be  congratulated  upon  having  completed  such  an  extenaive  work 
and  it  is  to  be  hopcxl  that  he  will  soon  be  able  to  publish  a  similar  account  of  the 
Rhynchophora. 

Inaeots  and  DiMaaea,  by  Rennie  W.  Doane,  Henry  Holt  ft  Co., 

p.  1-227,  figures  112.     1010. 

This  timely,  popular  work  brings  together  the  most  important  facts,  largely  from 
sources  iimt^cessiblc  to  the  general  reader  and  even  to  many  physidana  and  cato* 
mologists,  in  n*gard  to  the  development,  habits,  structure,  life  historiea  and  nethods 
of  controlling  the  insects  discussed.  This  little  volume  illustrates  anew  the 
importance  of  the  Diptera,  since  about  one  half  of  the  text  is  devoted  to 
of  various  fli(*8  and  methods  of  controlling  them.  The  house  or  typhoid  fly  and 
ous  mosquitcMv,  especially  the  forms  conveying  malaria  and  yellow  fever,  are  treated 
in  oonsiderablo  detail.  The  chapter  on  ticks  and  mites  and  their  part  in  tha  di^ 
semination  of  disease  is  exceptionally  interesting.    The  chapter  devoted  to 
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and  plague  with  its  acoount  of  oonditioiia  obtaining  upon  the  Pacific  coast  is  most 
pertinent.  The  excellent  series  of  iUustrations,  for  the  most  part  original,  adds 
much  to  the  value  of  the  volume.  The  value  of  this  work  to  the  professional  ento- 
mologist at  least,  is  greatly  increased  by  the  somewhat  extended  and  carefully 
selected  bibliography.  Only  a  few  errors  have  been  noted.  Through  an  over- 
sight the  sexes  have  been  wrongly  indicated  in  figures  76  and  77,  while  the  name  of 
one  author  cited  is  given  in  two  different  forms,  neither  correct.  The  volume  as 
a  whole  will  be  found  of  great  service,  not  only  to  those  desiring  a  general  knowledge 
of  the  subject,  but  also  to  professional  entomologists  who  may  wish  to  look  up  the 
original  sources  of  information. 

Current  Notes 

Conducted  by  the  A«*ociate  Editor 

Mr.  H.  F.  Wilson  of  the  Bureau  of  Entomology  has  resigned  to  accept  a  position 
under  Prof.  A.  B.  Cordley  at  the  Agricultural  Experiment  Station,  Corvallis,  Oregon. 

Mr.  John  D.  Tothill,  formerly  of  the  Ontario  Agricultural  College,  Guelph,  has 
been  appointed  assistant  in  the  Bureau  of  Entomology  of  the  U.  S.  Department  of 
Agriculture  and  has  been  working  since  July  1,  1010,  on  Tachinid  parasites  of  the 
gypsy  moth  at  the  parasite  laboratory  at  Melrose  Highlands,  Mass. 

Dr.  Alexander  Petrunkevitch  of  the  American  Museum  of  Natural  History  has 
been  appointed  instructor  in  sodlogy  in  the  Sheffield  Scientific  School  of  Yale  Uni- 
versity. 

J.  C.  Bridwell,  instructor  in  zodlogy  and  entomology  at  the  Oregon  Agricultural 
College  and  assistant  entomologist  of  the  Station,  has  resigned  to  accept  a  similar 
position  at  the  University  of  California. 

According  to  the  Experiment  Station  Record,  Mr.  Charles  R.  Jones,  formerly  of 
the  Bureau  of  Entomology,  has  accepted  an  appointment  as  entomologist  to  the 
Philippine  Board  of  Agriculture  at  Manila,  P.  I. 

According  to  Entomoloffical  News,  Mr.  C.  B.  Hardenberg,  formerly  connected 
with  cranberry  insect  investigations  for  the  State  of  Wisconsin  and  for  the  U.  S. 
Department  of  Agricultiure,  has  been  appointed  entomologist  to  the  Transvaal  at 
Pretoria. 

Prof.  John  B.  Smith  of  Rutgers  College,  and  state  entomologist  of  New  Jersey, 
sailed  for  Europe,  August  20,  and  returned  about  the  middle  of  October. 

According  to  Science,  Folsom's  "Entomology''  has  been  translated  into  Japanese 
by  Messrs.  Miyake  and  Uchido  of  Tokyo. 

In  the  course  of  lectures  on  public  health  problems  and  the  prevention  of  disease 
to  be  given  at  Teachers'  College,  Columbia  University,  one  lecture  on  ''Flies  and 
Other  Insects  as  Carriers  of  Disease"  is  scheduled  for  December  5,  the  lecturer  to 
be  announced  later. 

Harry  Evans,  assLstant  entomologist  at  the  Kansas  Station,  has  resigned  to 
accept  a  position  at  the  Ohio  Station. 

J.  S.  Houser,  assLstant  entomologist  of  the  Ohio  Station,  has  been  granted  a  year's 
leave  of  absence  for  post-graduate  study  at  Cornell  University. 

Mr.  H.  O.  Marsh,  agent  and  expert  of  the  Bureau  of  Entomology,  and  aigaged 
in  truck  crop  investigations,  resigned  his  position  June  30,  1910. 

Mr.  W.  R.  Walton,  scientific  artist  of  the  Laboratory  of  Economic  Zodlogy  at 
Harrisburg,  Pa.,  has  resigned  to  accept  a  similar  position  in  the  Bureau  of  ^to-> 
mology  at  Washington,  D.  C. 
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Prof.  H.  A.  Surface,  economic  sodlogiBt  of  Pennsylvania,  conducted  a  ■eriea  oC 
public  meetings  in  the  model  orchards  throughout  the  state  during  the  fall.  The 
results  of  the  spraying  experiments  and  demonstrations  were  studied  and  explained. 

According  to  the  Experiment  Stalion  Record^  Mr.  D.  L.  Van  Dine  of  the  Bureau 
of  Entomology,  and  formerly  of  Honolulu,  T.  H.,  has  been  appointed  entomologiJii 
of  the  Porto  Rico  Sugar  Producers'  Station,  with  headquarters  at  San  Juan. 

Miss  C.  F.  Kephart,  B.  S.  A.,  a  graduate  of  Cornell  University  in  the  claos  of 
1010,  and  for  two  years  before  graduation  a  student  assistant  in  entomology,  has 
been  appointed  assistant  in  the  entomological  department  of  the  New  Hampahire 
College  of  Agriculture  and  the  Mechanic  Arts. 

Mr.  W.  S.  Abbott,  who  graduated  last  June  from  the  New  Hampshire  College, 
has  accepted  the  position  of  assistant  entomologist  at  the  New  Jersey  Agriculturml 
Experiment  Station,  New  Brunswick,  N.  J. 

Mr.  F.  A.  Johnson,  of  the  Bureau  of  Entomology,  has  been  assigned  to  work  at 
the  Virginia  Truck  Station  in  place  of  E.  G.  Smyth,  who  has  been  transferred  to 
other  work  of  the  Bureau. 

The  Board  of  Directors  of  the  Agricultural  and  Mechanical  College  of  Texas,  Col- 
lege Station,  Texas,  have  recently  reestablished  the  Department  of  Entomolo|[y  in 
that  institution.  In  1909  the  teaching  of  entonoology  was  placed  in  the  hands  of  the 
Biological  Department  and  was  under  the  supervision  of  the  professor  of  botany. 
Under  the  new  arrangement  the  department  of  entomology  is  separate  and  distinct, 
with  Mr.  Wilmon  Newell  as  professor  of  entomology  and  Mr.  Ernest  E.  ScboU  ae 
assistant  professor. 

Mr.  Arthur  I.  Bourne,  a  graduate  of  Dartmouth  College,  who  took  a  year  of  grad- 
uate study  at  the  Massachusetts  Agricultural  College  and  for  the  past  year  has  be^en 

assistant  in  the  Hiin'uii  of  KntoinoloK>'  at  Wa.shinKton,  hiiH  n'tunicil  to  tho  rolU^fite 
at  AniherMt  ixs  tuisistant  in  entomology' .  Mr.  lioiirne  will  al^o  continuo  hin  studii^e 
in  the  graduate  school. 

The  new  huihiing  for  entoinoloK\'  and  zooiojty  at  the  Ma.Hsaehu.s4*tt8  .-Vgricultural 
College  at  Amherst,  Ma^.,  was  de<licate<i  Novj-mlMT  II,  the  prinripal  a<ldn*!Q»<>s 
Ixnng  given  hy  Dr.  L.  ().  Howard,  chief  of  the  Bureau  of  Kntomologj*  at  Wasliirvg- 
ton,  au<i  Or.  W.  K.  Hinds  of  the  .Mabama  Polytechnic  ln.Mitute,  .\uhum,  Ala. 
A  brief  account  of  the  ex<Tcis<*s  and  a  description  of  the  huihling  ap|H*ar  on  other 
pages  of  this  numlxT  of  the  Joirnal.  Among  other  entomologists  pn*wnt  tMisi<lc*xi 
thos<»  H'sidiuK  at  Aniherst  wen*  noticiNi  Dr.  K.  1*.  Kelt,  .Mbany,  N.  V.,  Mr  H. 
K.  H<Hij?kiss,  (leneva,  N.  Y.,  Dr.  \V.  K.  Britton  and  Mr.  1).  J.  CafTn*y,  New  Haven. 
Conn..  Mr.  V.  \V.  JoIm.'<on  and  Mr.  I).  M.  Rogers,  Bostim,  Maw.,  Mr.  A.  F. 
Burg4^<<.  Meln»s4*  Highlands,  Mass.,  Mr.  A.  H.  Kirkland,  Huntington.MaeM.,  Mr. 
H.  J.  Franklin,   Wareham,   .Miuss.,  and  Mr.  H.   L.  Fnist,  Arlington,  Mi 
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The  arjnua!  im'<'ting  of  the  stoekholders  of  this  company  will  1m*  held  on  I>ecrni* 
ber  2s  or  2*.i,  in  corm<»ction  with  the  me^-ting  of  the  .VH.s(MMation  of  Kconomic  Knto> 
niologists  at  Miimea|M)lis,  Minnesota.  The  pn*cis(*  tim<*  and  j>lace  will  be  announced 
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K.  V.  Fei.t,  I'rt'JtuUrU, 

K.   DwMiHT  Sa.N'DERJ^J.N, 

Mailed,  DccemlK-r   15,   1910. 
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Abies  concolor,  374. 

grandis,  374. 

nobilis,  343. 
Acacia,  402. 
Acer  dasycarpum,  380. 

negundo,  376. 
Acetylene  gas  trap  lanterns,  74. 
Achorutes,  205. 
Acridium  purpuriferum,  265. 
Aedes  sollicitans,  504. 
Aesculus  glabra,  371. 
Agaricinese,  205. 
Agrilus  anxius,  184. 
AinsUe,  C.  N.,  440. 
Alabama  argillacea,  213. 
Alder,  416. 

Aleurodes  vaporariorum,  181. 
Ale3rrode8  citri,  216. 
Alfalfa,  150, 151, 152, 153, 154, 163, 164. 
195,  459,  460,  461,  462, 466, 470. 

leaf-weevil,  459-470. 
Almond,  158,  229,  431,  432. 
Alnus,  429. 

oregonia,  371. 

rhombifolia,  375. 
Alsophila  pometaha,  435. 
Amara  avida,  98. 
Amara   avida  as   a  strawberry   pest, 

97-99. 
Amaranthus  sp.  151. 
Amblyomma  dissimile,  222. 

varium,  222. 
Ambrosia  beetle,  216. 
American  cockroach,  100,  215. 

prooris,  215. 
Ampeloglypter  at«r,  358. 

sesostris,  358. 
Amygdalus  communis,  158. 
Anaphoidea  conotracheli,  453. 

sordida,  453. 
Anasa  tristia,   181. 
Anatis  15-punctata,  434. 
Angoumois  grain  moth,  56. 
AnisotA  rubicunda,  148,  211. 

stigma,  211. 

virinniem*is,  148. 
Anomaaus  obliquus,  361. 
Anopheles,  15. 
Ant  common  field,  495. 
Anthnnomus  grandis,  212. 

nebulosus,  358. 

pallidas,  358. 

scutellatus,  357. 

squamosus,  453. 
Antlered  maple  caterpillar,   146,  210. 
Apan teles  congregatus,  434. 


Apat«la  populi,  186. 
Aphelinus  diaspidis,  398-401. 

fuscipennis,  259. 

mytuaspidis,  258. 

Aphididae,  207,  209;  collected  in  the 

vicinity  of  Stanford  University 

372-81;  List  380,  Bibliography 

380-81. 

Aphididfle,  plant  louse  notes  (cont'd), 

367-71;  403-407. 
Aphididae  of  Illinois,   list   annotated, 

407-420;  482-499. 
Aphids,  434. 
Aphis  albipeS;  376. 

asclepiadis,  404. 

atriplicis,  405. 

bakeri,  377,  405,  495. 

brassies,  180,  376,  405. 

cardui,  404. 

ceanothi,  377. 

cephalanthi,  405. 

cerasifolii,  405. 

chenopodii,  405. 

coreopsidis,  483. 

comifolise,  208,  209,  405,  484. 

crataegifolise,  377. 

forbesi,  215. 

frondosse,  483. 

gillettei,  407. 

gossypii,  180,  213,  404. 

heUanthi,  407,  484,  485. 

illinoisensis,  485. 

lonicers,  487. 

lutescens.  377. 

maidi-raoicis,  182,  405. 

mali,  377. 

medicaginis,  376. 

neillise,  488. 
^nerii,  377. 

Oenothera,  488. 

pomi,  207,  208,  209,  210,  404. 

populifoliae,  489. 

pyri,  404. 

riparise,  404. 

rufomaculata,  182. 

rumicis,  376,  405. 

salicicola,  403. 

sambuci,  405. 

setaria?,  210,  503. 

sorbi,  404. 

spirs^lla,  404,  490. 

vibumicola,  207,  208,  209. 

vitis,  486. 
Alphitobius  diaperinus,  215. 
Aphrophora  parallela,  210. 
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Appbi,  29,  32, 
159, 160. 
171,  173, 
188,  189, 
210, 211. 
381, 374, 
434,  43S, 
476,  477. 
iMf-bopper,  182;  210,  KO. 
mawot,  169-172. 
tent  cftterpiUv,  21S. 
Aprioot*.  229,  402. 
Aproatocetiu  diplondia,  206. 
ipUtitf,  182. 
Anmigiu  fulkti,  361,  364. 

toaelbtu*,  362. 
Aibtttua  menniesii,  379. 
Aisantine  ut,  207,  213,  423. 
Aimy  wonn,  303. 

Amnfttc  of  kwl,  22,  20.  30.  31,  43, 

176,   182,    196,  211,  214,   382, 

470,   471,   473.   474,   47S;  diy, 

42,  46. 

Anenic,  31,32,33,34,311.38,161,187. 

188,  189, 192, 196, 196,  197,  233, 

267,   268,   269,   280,   281,  471; 

mraya  or  spnj'ilig,  29,  43, 187. 

AnmiMNwn  math,  31. 

AiMoical  pouMH,  32, 83. 35,  «t,  43,  74. 

AiMokal    poiaomiw    of    fniit    trees, 

32-85,  187-197. 
AtsCTUouB  sulfld,  29,  30;  of  lime,  34; 

of  otxla,  26K,  2n». 
ArtPmiitiu  iriiicnlnta,  .i*V>. 
Asclopiiw.  ;tt>H,  404. 
inexii'iuia,  :i77. 
AdiHimfrH.  is:!. 

bPfll.-,  ;«»,  IKO.  %^7 
pluinosuH.  1K2.  402. 
Hpn-nKi'ri.  402. 
Aapeii  (iiiukinK,  tKt). 
AHperRilhiM  k1i'<«'U4.  '-M. 
Anphuiiilytitt  nionachit.  :{I7. 

iialii-tarj»,  :t.'i.'i. 
AMpiilkilii.-t  iHtn'H-funiiis.  "i'lS, 
IH-Riictiwiiii.   1(E).  I'l.V 
ru)Kix.  2.'ri). 
Antpr.  liUl.  IIW,  1H2.  :il7. 
AM'-nili-cRniuiii  im-Kil.tni'.  '21.'. 
AHl>Mtimvi:i  u>ii'nr»li».  'Mil. 
tlivHliriitu.  :MS. 
tluiiiowc,   •14k. 
flavoiHiwiilHla.  :HII. 
bfViMia.  349. 
iDarKiiintii,  349. 
nitiilii.  :t4s. 
|MnH-uUiu.  349. 
jiiioliiliitii,  349. 
■     .:m. 


15S,  AtUgentu  Iftrw,  104. 

16ft  Atwood,  O.  O.,  71-76.    . 

178,  AulwMpH  pentMDBA,  21S,  27A. 

197,  tome,  481. 

869,  Auleutea  tnuipea,  483. 

432, 

475,  BMcbuis  haJimifolia,  364. 


AvrniltBllln  lltHhcll 
AM-||U)|(11  siIii-i|r-i 
Ark-  lA>.u-ur„\,: 
Alnpiir.  I)«n<liii>u> 


Buteria,  150,  234. 

BMterUl  Wat  ipot,  236. 

Bacterium  pnmi,  235. 

Ball,  £.  D.,  Titui,  E.  G.,  aad  Gmvaa. 

J.  E.,  187-197. 
Bamboo,  376. 
Baiber,  T.  C,  420-425. 
Barbeny,  378. 
Bawrood,  387. 
Bean,  204,  214. 

cultivated,  380. 

Ieaf4>eetle,  214,  303. 


glanduloHk,  438. 

populifdia,  435,  438. 

vcRUecM,  429. 
Bidena  bipimkata,  483. 

vulgata,  410,  483. 
Birch,  146,  KQ,  184,  367,'..37 1,^485,  436. 

DueculatriK,  435.    >- « 
Binls.  44.  148,  162,  188.  271  .^'437/438. 
Binhripp.  ¥.  v..  ;tl4-.11.5. 
Itlsck  liulv  btfilc,  43^. 
Hturklx-m'.  3KI. 

Ilkck  RU^.  27.  -M.  20:  in  lhe.\Vhit« 
MountninM.  27-20. 

h-af  i'](irui-t.31,20K.  200. 
Itlnrkli-nr  tiihui-ni  ■■xlnwt.  62. 
Dlw-k  w-i>ic,   44t>.  447,  44N.  4S0,'4A1, 
47;t. 

Ilini-ktborn.   l-Vi. 

iiliuldir  ki-tiiiiH.  Lll.  l.U. 

Idnlihliy,  \\\  .<..  rdM. 

Itialcjlii  icrnianion.  100,  215. 

Itluliidni)t<->s  lOit-llK. 

BkiiliBriiw  wutfliniii.    2K4.  2K5.   380, 


ffaill  wi-i-vil.  2)).  1 14.  no,  141,  213,  4A3, 

4.-^1.  4.V.,  4.16. 
Ilolln-onii.  4U,  122.  KtS.  212,  213,  314. 

ititrlt-u'iix  iiiixtuif.  ITI'i.  220,  473.  47S. 

tniiik-.  2N.  40,  172,  173.    174,    ITAw 
170.  177. 
iti>rrii-)>in  rnil<f«-<-ns.  3)U. 
lt«wk>T'!>  tM'  Kiap.  *J1W. 
IU,\  i-liliT,  lill.  102.  lot.  503. 

aplii'l.  Mti. 

li«Ur.  342. 
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Bracon  mellitor,  452. 

Braasica  campestris,  478. 

Bridal  wreath,  404. 

Britton,  W.  E.,  12-20,  434-436,  442. 

Bronze  birch-borer,  184. 

Brooks,  F.  E.,  442. 

Broom  com,  206. 

Brown  locust,  263,  265,  266,  271. 
mites,  31,  432. 

Brown-tail  moth,  16,  45,  46,  71-76,  118, 
121,  161,  179,  211,  212,  217,  225, 
273,  274,  287,  290,  292,  333,  340, 
393,  394,  435,  501,  502. 

Bryobia  pratensis.  208. 

Bucculatrix  canadensisella,  435>  436. 

Bud  weevils,  358. 

Buffalo  gnat,  217. 
pea,   459. 

Bufo  marinus,  222. 

Burdock,  166,  168,  405. 

Burffess,  A.  F.,  3&-42,  217-222. 

Burlap,  39,  435.  468. 

Burr-clover,  459,  460. 

Bursa  b.  pastoris,  404. 

Buttercup,  373. 

Button-bush,  405. 

Buxus  sempervirens,  342. 

Cabbage,  180,  182,  214,  356,  357,  366, 
405. 

aphis,  180. 

maggot,  180. 

plutella,  183. 

worm,  180,  303. 
Cadelle,  214. 
Calocoris  rapidus,  315. 
Calandra  granaria,  215. 

oryzffi,  47,  49,  53,  54,  214. 
Calaphis  betuls&colens,  369. 

castanese,  368. 
Calcium  carbonate,  63;  chloride,  143, 

oxide,  34. 
California  blight,  236. 
Calla  lily,  183. 
Callipterus,  alni,  416. 

arundicolens,  376. 

betubecolens,  376,  417. 

caryse,  376. 

castanesD,  376. 

cor>'li,  417. 

hyalinus,  416. 

quercifolii,  415. 

quercus,  376. 

tilia*,  372,  376. 

ulmifolii,  376. 
Callopistria  floridensis,  183. 
Callosamia  promethea,  89,  342. 
Calosoma  calidum,  148. 

frigidum,  148,  211,  217-222,  391, 
392,  393. 

sycophanta,  2 IS,  221. 
Calvcopis  cecrops,  315. 
Canada  thistle,  404. 


Cane  borer,  213. 
Canker,  81,  234. 
Canker  worms,  39,  303,  435. 
Cantaloupe,  404. 
Carabidffi,  97. 
Carabids,  98. 
Carolina  poplar,  489. 
Carbon  bi-sulphide,  or  di-sulfid,r47-66^ 
57,  295,  361,  394,  395,  398. 

dioxide,  63,  142. 

tetrachloride,  104. 
Carbonic  acid,  30. 
Carduus  arvensis,  404, 
Carnation  182,  183. 
Carya,  350. 

alba,  367,  368.  369. 
Caryomyia  antennata,  351* 

arcuaria,  351. 

carysB,  350. 

caryaBcola,  350. 

con.Hobrina,  350. 

cynipsea,  351. 

glutinosa,  351. 

holotricha,  351. 

inanis,  351. 

nucicola.  351. 

persicoides,  351. 

thompsoni,  351. 

tubicola,  350. 

sanguinolenta,  350. 
Cathartus  ad  vena,  49. 

gemellatus,  49. 
Cattle  tick.  116,  135,  136. 
Cauliflower,  180,  405. 
Caustic  soda,  268. 
Ceanothus  cuneatus,  377. 
Cecidomyia  atrocularis,  355. 

carya*,  216. 

erubescens,  352. 

foliora,  352. 

niveipila,  352. 

q-oruca,  352. 
Cecropia,  293. 
Celery  leaf  blight,  17. 
Cephalanthus  occidentalis,  405. 
Ceratitis  capitata,  140,  171. 
Ceratoma  trifurcata.  214. 
Corcospora  circumcissa,  235. 

persica>,  235. 
Cercopeus  artemisise,  365. 
,        cnrv8orrh«U8,  365. 
Cereals,*  202,  213. 
Certificates,  form  of,  223-226. 
Ceutorhynchus  anthonomoides,  366. 

lesquerellae,  366. 

squamatus,  366. 
Cha^topsis  sensea,  168. 
Chaitophorus  aceris,  414. 

betute.  367. 

negundinis,    207,    208,    209,    376. 
503. 

nigrsp,  375. 

populifoliffi,  375,  489. 
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ChaiUxiliofiii  ouefeioolfty  4U* 

nbio90Bf  415. 

^Binalii,  87&  4U^  499. 
CSiileidoldea.  (mmm  habits  of.  SRT- 


ChalnodiwnuB  «ioii%  tiZ,  8S7. 
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obwanu,  218. 
Ghiyaiw»  217. 

Ci9tf«tte  beetle,  198-202,  214. 
Qncticomia  americana,  353. 

globosa,  353. 

nugalie,  352. 

ptlulic,  352. 

podagne,  352. 

puHtulata,  353. 

quercifolia,  353. 

serrata,  353. 

fumpla,  353. 

Myinmetrica,  352. 
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Golliiifla,  W.S.,  204-206. 

Cotfina,  C.  W.,  848-846. 

Oolocmdo  potalo-beatH  181^  214^  801^ 
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borer.  184. 
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stolonifera,  103;  407. 
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Coamofi,  166. 
Cotton,  E.  C,  141-145. 
Cotton,  20,  48,  212,  213,  214,  357,  862; 
363,364. 

aphifi,  213. 

boll  weevil.  90,  303,  333. 

boll  worm,  114,  303. 

caterpillar,  213. 
Cottonseed  oil  emulsion,  61,  62,  64. 
CowpeaM,  213,  214^  357. 
Cowpca  pod-weevil,  213. 
CratiegUH,  74,  357,  358,  410. 

cruiHcalli.  186. 

ox>'acantna,  158,  377. 
Creosote  oil,  104. 
Crioceria  aaparagi,  180,  257. 
Croflsoooamia  sericaria,  284,  280. 
Croton  bug,  215. 

Crown  1^1,  68.  225,  236,  246,  247,  248. 
249.  250,  274.  ^^ 

Crude  coal  tar  creoeote,  39. 

oil,  74,  164,  233. 
Cryptorh>7ichua  lapaihi,  184. 
Cucumbers.  180,  181,  404. 
Cucumber  beetle.  12-«potted,  208. 
Culex  pipiena,  121. 
C^lrcullo,  177.  236. 
Cutworma,  303,  435. 
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Cyanide,  85,  86^  87,  88,  318. 
Cyanide  of  sodium,  85,  86. 
Cyanogen,  85,  86,  87,  88. 
Cyclone  spray^  74. 
Qrlas  formicanus,  214. 
Cyrtocanthacrifl  septemfasciata,  265. 
Cytospora,  232. 
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annulipes,  354. 
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Davis,  J.  J^18(>-186, 407-420,  482-499. 
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Diabrotica  12-punctata,  213,  315. 
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Diedrocephala  coccinea,  315. 
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Dione  vanillae,  217. 
Dock,  372. 
Doane,  R.  W.,  506. 
Dogbane,  4<)4. 

Dog-wood,  103,  162.  1h4,  407. 
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Drephanosipbum  platanoides,  377. 
Drosophila  sp.,  25. 
Drug-store  beetle,  214. 
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1-64    113-222. 
Elm,  35,  39,  40,  44T"'i48,  162,  186,  374, 
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leaf  beetle,  39, 40,  211, 259, 3>1, 436. 
Empoasca    mali,    162-65,     182,    210, 

417,  503. 
Enarmonia  prunivora,  216. 
English  spaiTOW,  186,  343,  344. 
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imbricatus,  359,  360. 

lepidotus,  360. 
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texanus,  360. 
Epilachna  borealis,  214. 
Epitrix  jcucimieris,  503. 
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borealis,  428. 
Eriophyes  pyri,  210. 
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Eucalliptenis  tilise,  367. 
Euceraphis  betulse,  371. 
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Euonymus  alata,  275. 
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somatus.  202-204. 
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Euproctis  chxysorrhoea,  16,   118,  211, 

435.  500,  501 . 
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beetle,  218. 

insects  in  America,  340-43. 

juniper  webworm,  341. 

lettuce  plant  louse,  181. 

sycamore,  377. 
Eurytoma  tylodermatis,  453. 
Eutrichosoma  albipes,  453. 
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Exartema  permundaniun,  185. 
Exhibits   at   state   and    county   fairs, 

329-340. 
Exorista  sp.,  168. 

amplexa,  291. 

Fall  army  worm,  214. 

webworm,  185,  210,  216. 
Felt,  E.  P.,  24-26,   172-176,  340-43, 

347-56,  381,  474-177. 
Fern,  183,  402. 

Femald,  H.  T.,  273-275,  445-446. 
Ferns,  greenhouse,  376. 
Fickle  midge,  181. 
Fifteen-spotted  lady  beetle,  434. 
Fig,  215. 
Fire-flies,  372. 
Fish,  27,  28.  29. 
Fiske,  W.  F.,  88-97,  386;  and  Burgess, 

A.  F.,  389-394. 
Flies,  15. 

Flowers  of  sulphur,  434. 
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Foemculum  vulgare,  377. 
Forget-me-not,  378. 
Foxtail,  151,  206. 
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Hyponomeuta.  76. 

evonymella,  159. 

mahalebella,  159,  160. 

maUnella,  158,  159,  160,  161. 

multipunctella,  159. 

padella,  157,  158,  159,  160,  161, 
341. 

malinella,  341. 
Hymenopterous  parasites,  92. 
Hyperparasites,  89. 
Hypostena  variabilis,  168. 
Hunter,  W.  D.,  504. 

Ichneumon,  sp.,  392. 
la^tus,  168. 
orpheus,  168. 

Idiopterus  nephrelepidis,  376. 

Iguana  tick,  222. 

Illinois  insects,  180-186. 

Imbricated  snout  beetle,  303. 

Imported  cabbage  worm,  214. 

nursery    stock,    European  condi- 
tions as  affecting,  76-77. 

Insect  catching  machine,  314-315. 

Insecticide  Act  of  1910,  275-282. 

tests  for  destruction  of  aphididae 
and  their  eggs,  207-210. 

Insects  attacking  men  and  live  stock, 
217. 
in  Iowa,  1910. 

Inspectors'  discussion,  241-250. 

Iridomyrmex  humulis,  207,  423. 

Irish  potato,  101. 

Iron  sulphid,  473. 

Isosoma  allynii,  102. 
grande,  202. 

Iva  xanthifolia,  407. 
Ivy,  376. 

Jerusalem  cherry,  402. 
Juglans  califomica,  402. 

nigra,  367,  368. 

regia,  367. 
Japan  plums,  229. 
Japanese  persimmons,  215. 
June  drop,  235. 
Johnson  grass,  206. 
June  beetle,  434. 
Juniper,  341. 

Kaffir  com,  206. 
Kedzie  arsenate,  196. 
Kelly,  E.  ().  G.,  202-204. 
Kerosene,  59,  233,  315. 

emulsion,  22,  57,  59,  61,  62,  207, 
208,  319. 
Lachnostema  fusca,  216. 

prunina,  216. 
I-Achnus  abietis,  374. 

alnifolia?,  375. 

Occident alis,  372,  374. 

pini-radiatjr,  374. 

\nminalis,  374. 
Lady  beetle,  503. 


Lambs'  quarters,  151, 166,  406* 

Land  plaster,  180. 

Lantana,  402. 

Laphygma  frugiperda,  214. 

Lappa  officinalis,  405. 

Larch  sawfiy,  a  correction,  319. 

Larkspur,  166. 

Lasiocampid,  275. 

Lasioderma  testaceum,  214. 

Lasioptera  clarkei,  348. 

querciflorae,  352. 

querciperda,  354. 
I^Asius  n.  americanus,  495. 
Lathyrus  venosus,  459. 
Laurus  laurustinus,  377. 
Lavender,  402. 
Lead    arsenate,    148,    195,    196,    277, 

278,  279,  280,  281,  282,  435,  471, 
472. 
Leafcuri,  236. 
Leaf-eating  insects,  43. 
Leaf-footed  plant  bug,  213. 
Leaf  hopper,  168. 
Lemon,  472. 

oU,  181. 
Leopard  moth,  436, 
Lepidocricus  herricki,  362. 
Lepidosaphes  beckii,  86. 

ulmi,  57,  186,  319. 
I^ptinotarsa  decimlineata,    120,    182, 

214,  503. 
Leptoglossus  phyllopus,  213. 
Lesquerella  gracilis,  366. 
Lesser  apple  leaf -folder,  504. 
Lestodiplosis  decemmaculata,  355. 

septemmaculata,  354. 
Lettuce,  181. 
Ligyrus  rugiceps,  213. 
Lilacs,  319. 
Lime,  31,  34,  180. 
Lime  arsenite,  30. 

Lime-sulfur,   30,  57,  58,   63,   64,   207, 
208,   236,   433,   434,   473,   474; 
concentrated,  239. 
Lime-sulfur  wash,  319. 
Limnerium  clisiocampae,  392. 
Limonius  confusus,  182. 
Linden,  162,  184,  413,  417. 

borer,  184. 
Linseed  oil  emulsion,  59,  61,  62,  64. 
Dssorhoptrus  simplex,  213. 
Listronotus  append iculat us,  356. 

latiusculus,  356. 
Little  peach  disease,  81,  231,  244. 
Lixus  scrobicoUis,  453,  454. 
Locust   destruction   in   South   Africa, 
260-272. 

fungus,  271. 
Ijongistigma  car>'jp,  413. 

platanicola,  413. 
Ix>uisiana  insects,  212-217. 
Low  temperature,  231. 

apparatus,  140-145. 
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LoMrtgfe  dmitelifi  218,  815. 
I^tolutkiii,  60. 
Lye-flulfur  sohitioOf  60. 
LyuoL  fiOl. 
loriqpliMNML  116. 
tntioi.  IBv. 


ctXicmxixm,  880. 

drBumflouL  182. 

oitrifolii,  880. 

laetuoBi  181. 

orthooupL  880. 

piii,880. 

Tom.  872p  880. 

■oneheUa,  880. 

Mobomi,  182,  200,  210. 

tulipB,880. 

vitiool%486. 
Blaenvporium  oommunft,  235. 
MAidenhmir  fern,  182. 
]ifaiie,819. 

Makfttrrftnfi  uiierieMia,  117,  121,  215. 
Munestn  pieta,  185. 
Bfaaure^  lol. 

Maple,  146,  148,  211.  481;  Norway, 
414;  led,  146;  wgar,  146,  147, 
486. 

boier,  486. 
BCaivaropua,  116. 
Marpropus  annulatiUf  141. 
Maaicera,  myoidca,  168. 
MasBarhiuiett8    Agricultural     CoIIec[e, 
Kntomolofdnd    Building,    445- 
440. 
May  b<H*tl(*H.  210.  :UXi. 
Mayetiola  aiiM*ri('ana,  SoT}. 

caulicKihi,  .'i5/>. 

latiiM*nnif«.  35.5. 

p(*nK*ruIta,  3o.5. 

ripda*,  355. 

tumidoiHis  3!M. 

walshii.  .'i54. 
Mc.\t«"<-.  W.  L.,  437  43S. 
Meiily-biiK,  215. 
M<*dinifCf>  (Icntiruluta,  37r>. 

Iiipuliim,  459. 

sativii.  4.V.). 
M«nl|jir.  l,V.». 

MtlKori.Miius  flHrhrri,  434. 
.M('lano|)|ijs.  hivittiitus  504. 

flifTfn'ntijilif*.  213. 

fi'rnur-niliniiii,  504. 
M«'Iaiit)xiiiirhf*riuiii.  yinithius  207,  20K, 

2(r.». 
Mcliuim  :illMlirica.  503. 
Mf'lilotus  ;iU>:i,  45ii. 

f>ffi<*iii:ili>.  4.VJ. 
Melon.  ISO.  MH. 

ai)hi«*.  ISO. 
M«*ta<l«*\iH  hn-HiiIif*.  4X1. 
Melralf.  Z.  T..  108. 
Mfxicaii  f«»ttf»ii  Ih>||  iaT4>vil.  AH. 
Min',  10l». 


Mievodontomenia  anthonoodt  468* 

BlOkweed,  868^  877. 

MilleC,151. 

Mil]i,85. 

Mllojiiaiae,206. 

Moietuie,  56, 57. 


Mooarthiopalpua  iNud,  842. 
MooeOia  came,  867. 

mawiMia,  868. 

maifiiiella,  868. 
Monill,  aTW.,  441. 
Moiee,  A.  P.,  104. 
MoaquitOM.  15, 2M03. 
MoufUm,  Dudley,  326. 
Mountain  aeh,  1(&. 
Muka,49. 
MiiU£i,478. 

Muntantia  hiitrionica,  214. 
Muaeki8.286. 
Mustaid,  857. 

Myeodipmis  holotridia,  851. 
Myiofmaaia  lenea^  458. 
Myaocallit  aedepiadia,  868. 

bella,368. 

caiyvfoluiL  360. 

trifoULSS. 

ulmif^,369. 
Myiua  el0agnL2O622OO. 

penion,  182,  379. 

plantai^neuii,  405. 

roeanim,  379. 

vinop,  380. 

Xa^inoKiMira  croc(*a,  23<i. 
N(*rtait>ph<)ra  pini,  214. 
Neillia  opulifolia.  488. 
Ni'illkN  C.  U..  319. 
Nematcxliv,  23<). 
\eoc<»rata  rhtxlophafca.  183. 
N(H>laHi(>ptera  albttaiviH,  .'iaO. 

ramusrula,  350. 
Newell,    Willi  ion      ami       DouKherty^ 

M.  S.,  321. 
Newell,    Wilinon   and   Smith    G.    D.^ 

2.')3. 
New  IIaini)iihire  iii^'etK.  210-212. 
Niagara  liine-vulfiir  Kolution,  59,  (X). 
Nice,  Margan»t  M<ir«e,  2^15-313. 
Nico-Fume,  209,  210. 
Nicotiani,  1(^. 

Nicotine,  207;  extract,  181,' 183. 
NikotM^n,  208. 
Nin<*bark  wvii*!  Ijorer,  1H4. 
Nitre  iM>iM>ning.  33. 
Norfolk  pine,  18.3. 
North  American  fe\-er  tick,  141. 
Nortcm.  J.  H.  S..  228-^. 
NotanH  puncti(*()lliii,  35(». 
Notfv  of  the  M>iii4un  in  Connect icuU. 

434-130. 
NotolophiiM  leiicfJHtiipna,  30. 
Noxzle,  typieal  name,  250. 


Nuraeiy  stock,  68,  71,  73,  74,  76  77 
7^  82,  83,  85,  158,  161,  Ml,' 

Oak,  146,  148,  211,  347,  351,  361,  402 
t?3v  blMlt.  376;  blue,  376 
EngliBh,  376;  live,  374;  poat 
376' 4^'  ^^^'  "'"''*'  '*•  '^S, 

Onto   -jrr  'lau  ' 

184. 
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Patch,  Edith  M.,  385. 
Pea  aphia,  214. 

Peach,  34,  21S,  228,  231,  232,  233,  234. 
235,  236,  245,  ^,  361,  37^ 
„      ,  430.  132,  433,  435. 

Peach 

^N    _„  of,  228-236. 

Peach  sawfly.  435. 

I^*ch  .  230.  2afi 


and  farmer,  I2~ 


Pear,  i 

43a. 
Pear  bhght,  188. 
Pear  leaf  blister  mite,  210. 
Peas,  204. 


,  431,  432, 


maggot,  181. 
thripa,  182,  183,  214. 
Orange,  86,  215,  216,  401,  402    447 
448,  472.  '        '        ' 

Tortrix,  40i--103. 
Orchards,  85. 

reaang     the 


pyn,  410,  482. 

nuiunculi,  372. 
Pentas,  402. 
Peony.  165.  166.  168. 


v/i-eye  oaisy,  405. 
Oyster  shell  scale,  64, 


405. 

I,  223,  319; 
expenmenta,  57-64. 


Pachytylus  suIcicoUis,  263. 


Paris 

Parrot  25 

Parsley,  356. 
Parsley  stalk  weevil,  356. 
Passaflora  incamala,  217, 
Paasion-^iDe,  217. 


rnysocarpus  opulifoUus,  184,  185,  488. 
PhytonomuB  castor,  470. 

murinus.  459. 

nigriroBtrifl,  461. 

puDctatus,  460,  502. 
Pierce,  W.  D.,  252,  356-66,  461-458. 
Pigeons,  343,  346. 
Pimpla,  96. 

inouisitor,  88. 

pedalis,  392. 
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Fine,  38,  210;  umbrella,  275;  white, 
38,  212. 

Uigfat,  210. 

blister  rust,  340. 
Pinus  nuliata,  374. 

maritima,  372. 
PisaodeB  notatus,  340. 

strobi,  340. 
Flagloootus  flpedomiB,  436. 
Plantago  major,  495. 

nwdiiy  496. 
Plantam,  495. 
Plant  lice,  31,  308. 
PlatanuB  orientajifl,  377. 
Platypus  compositus,  216. 
Plum,  146, 158, 159, 160, 162,  210,  232, 
234.  361,  377,  431,  432,  503. 

curculio,  215. 
Plutella  maculipemiis,  183. 
Podabnis  tomentosus,  372. 
Pbdisus  maculiventris,  315. 

modestus.  148. 
Pceeilocapsus  lineatus,  479. 
Polygonum,  377. 

peniuylvaoicum,  151. 
Polyponis  squamosus,  206. 
PonUa  raps,  180,  214. 
Poplar,  186,  374,  375,  489. 

and  willow  curculio,  184. 
Populus,  375. 

alba,  489. 

deltoidcft,  489. 

fn^nionti,  1^74, 

tn'iimloiilcs.  4H9. 

tri('h<M'arim.  *i72,  374. 
PorthHriu  dispiir,    Iti,  211,  5()0,  501; 

(ICK^  :iiul  hints.  343-340. 
PotAHh.  2l>*». 
PotUMtiuiii.  S<»,  s7. 

rtiHM)n:it4*.   S.S. 

(•Vttni<l«'.  Si>,  M),  S7,  SS,  1U9. 
PotrttlM-s.  ItiS.  ITS.  17».  182. 
I'otuto  fl«'ii-h<i*tl«*,  .VW. 
PowiliTV  iiiil<l«*w,  2.'i<». 
PowiT  spnivrr.  t»3. 
PrattH  >M:ili'<'i.ii-.  IM).  01. 1)2. 
Print rr*.-  ink,  .'VJ. 
l*riMipht»r:i  hivittatit.   Is.*!. 
Pnin*-.  \M.  \S2. 
Priinii>.   iirnanirntal,  27.'i. 

|Kiilu*<.  l.V.i. 

|MMin\vlviinir:i,    !<).">. 

Hpinti^H.   l.V%. 

vincihiana,   !().'». 

pM'Uilanil oniti-  rratutci,  '»^'u. 

p!M*lliliM-iH-iti->   f-alrisilariu*,   213. 

iitri.   Jl."). 
ISilolMMlittti-  f]a\iri'p-.  2(^7. 
|Nyi'ii<»ia  alr<-rnata.  2t'*. 
Putvinaii.i  )MKf|ii\i:i\  tsl. 

4*anii-Iii'ii|:i.  27-V 

riM'ki-nlli,  42*.». 

rlirlinriii.  \'2\*. 

inniinifrat»ili>.  42\  12*.*.  4^1. 
lN-th«'li.  4-J«l. 


Pulv^naria  ocddcntaKs,  428,  420,  ttO. 

ribesis,  428.  429. 

subalinnaT^ 

vitis,  428,  429,  430. 
vemioose,  429. 
Puiple  scale,  86. 
Pyrethrum,  183. 
I^rus,  273. 

comaria,  404. 

florabunda,  274. 

Quaintance,  A.  L.,  108. 

Quayle,    H.    J.,     398-401,    401-4OS» 

446-451,  473. 
Quercus,  351. 

acnfolia,  374,  402. 

albA,  369,  415. 

califomica,  376. 

douglasii,  376. 

lobata,  376. 

obtuflitoba,  416. 

rubra,  368. 
Quince,  357. 

weevil,  357. 

Radishes,  182. 

Rag-weed,  97. 

Rane,  F.  W.,  36-38,  385. 

Ranunculus  californicus,  373. 

Rape,  405. 

Raipberry,  163.  246.  431. 

Rccf-lencpa  grsmhopper,  303. 

Uwl  <jr  oninRo  M*a\v,  .39S. 

Kcd-wingtMl  iin<l  nnl  lociu^t,  205,   *2tj6, 

271. 
IUh\  Hpiiicr.  31.  ISl.  ISO.  432. 
K(*Hin  (H)ni|Miiin<l.  KV4. 
Hex  Hnif'-!<ulfiir  solution,   50,   61,    02, 

•J<»s.  4:«. 
HhaH(lo|>h2M^i  ImtutAH,  ^i50 

bnissicoiilf*?*.  3.'>4. 

<>iiulii'ola.  3.V). 

comuta.  ;i.Vi. 

IttMnniii'.  3.V>. 

Kna|>liat(»i(l«'s.  ^i.V». 

lat«'i»nK<i,  IV.V». 

n«M|iiU>>a.  .'{.'m. 

nnnnaniana.  ^i.>t. 

|M'r>iniiliN.  .i.'*.'). 

plirata.  •i.*>4. 

INMlagni*.  .Vk). 

nuM'nu.  ii.">4. 

nirnti^rula.  .'Crfi. 
Hh»lMlnph:i|ea.  rh<Nioi«los,  lioA. 

Niliri^,  ii.Vi. 

HMlalitatis.  3.Vi. 

!>itn>lHltii<li*?*.  3.Vt. 

tntii-jiiili-y.  3.V>. 
UhaKoli>ti<>  Kriliili'li:!*.  I'^i. 

|Nitnnnclla.  lOfl. 
Hhizo|MTtha  pii-oilla.  2I.'>. 
Hhopalonivia  a>t«'riraulii«.  350 

a>t«*riftnni',  34S. 

rnutsiilina.  liTi^h 
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Rhopalomyia  f rater,  354. 

lateriflori,  348. 
Rhopalosiphum  arbuti,  378. 

Derberidis,  378. 

dianthi,  378,  380. 

lactucaj,  377. 

nymphaea,  377. 

salicis,  493. 

tulipse,  377. 

viola?,  377. 
Rhubarb,  405. 

Rhynchites  bicolor,  316-317. 
Ribes  aurem,  407. 
Rice,  213,  214. 

maggot,  213. 

weevil,  47,  48,  50,  51,  56,  214. 
Rocky  mountain  locust,  114,  303. 
Rogers,  D.  M.,  and  Burgess,  A.  F.,  441. 
Root  aphis,  236. 
Rosa  rugosa,  316. 

califomica,  379. 
Rose.  183,  184,  273,  402. 

beetle,  434. 

cultivated,  380. 

wUd,  379. 

midge,  183. 
Roscllinia  radiciperda,  234. 
Rosenfeld;  A.  H.,  100-101,  212-217. 
Rosette  disease,  231. 
Rosy  apple  aphis  434. 
Rumex  crispus,  405. 

occidentalis,  372. 
Rumsey,  \V.  E.,  386. 
Rust,  236. 
Rust-red  flour  beetle,  214. 

Sackenomyia  packardi,  355. 
portera?,  355. 

Saddled  Prominent,  218,  146,  148. 

Saissetia  nigra,  473. 
olea>,  446,  473. 

Salix,  354,  374,  375,  376,  380,  493. 

Sambucus,  405. 

Samia  cecropia,  89,  120,  121. 

Sanborn,  C.  E.,  82-84. 

Sanderson,  E.  D.,  27-29,  113-140,  210- 
212  441. 

San  Jos^  scale,  16,  68,  72,  77,  101,  102, 
103,  186,  215,  '224,  225,  226,  227, 
236,  2.39,  240,  241,  243,  244, 
273,  274,  473;  Relation  to 
climatic  districts  or  life  zones  in 
Wisconsin,  101-103. 

Sanninoidea  exitiosa,  215. 

Sapenla  vestita,  184. 

Sarcophagids,  286,  291. 

8atumia  pavonia,  342. 

Satumiidic,  91,  293. 

Saw-toothed  grain  beetle,  214. 

Scalecide,  207. 

Scarites  subterraneu.*',  437. 

Schizoneura  americana,  374. 
cratffigi,  186. 
lanigera,  209.  215,  374. 
querci,  374,  413. 


Sciara  inconstans,  181. 

Sclerotinia  fructigena,  236. 

Scolytus  rugulosus,  215,  338. 

Scurfy  scale,  186. 

Scutellista  cyanea,  446-451. 

Scymnus  punctum,  432. 

Seeds,  82,  85,  97,  116. 

Seed-corn  maggot,  501,  502. 

Seedling  pines,  340. 

Senecio  vulgaris,  377,  378. 

Serah  disease,  230. 

Sesia  corusca,  216. 

Sesiid  larva?,  216. 

Setaria  glauca,  206. 

Severin,  H.  H.  P.,  101-103. 

Severin,  H.  H.  P.,  and  H.  C,  479-481. 

Shaw,  N.  E.,  77-80. 

Sherman,  Franklin,  Jr.,  223-226. 

Shot-hole  borer,  215. 

Sigalphus  curculionis,  453. 

zygobaridis,  453. 
Silk  worm,  122,  133. 
Silvanus  surinamensis,  49,  214. 
Silver  fir,  343. 

leaf,  233. 
Simulium  and  Pellagra,  319. 
Simulium  pecuarum,  217. 

hirtipes,  27. 

reptans,  319. 

venustum,  27. 
Sinapsis  alba,  116. 
Siphocoryne  avenae,  377. 

conn,  377. 

fceniculi,  377. 

salicis,  377. 

xylostei,  377. 
Siphonophora  coreopeidis,  483. 
Sitodrepa  panicca,  214. 
Smart  weed,  151. 
Smicronyx  tychoides,  453. 
Smilax,  182,  183,  184. 
Smith,  R.  I.,  324. 
Snowberry,  376. 
Snow-white  linden  moth,  381. 
Soaponified  creosote  preparation,  181. 
Sodic  carbonate,  33. 
Sodium,  87,  88. 

arsenate,  196. 

chloride,  87,  88. 

cyanide,  for  fumigation  purposes, 
85-88. 

salt,  86,  87,  88. 
Soft  brown  or  hemispherical  scale,  398, 

401,  449. 
Solanum  triflorum,  179. 
Solidago,  347. 

califomica,  402.    . 
Soluble  arsenate,  196. 
Sonchus  asper,  378. 

oleracea,  378,  380. 
Sorbus  aucuparia,  159. 

tormenalis,  158. 
Sorghum,  151,  205,  206. 

sweet,  205. 

halapense,  206. 


BoiilliWii  ootn  vooIhwihiiii^  818. 

lofn  ouiivcitiii.  188L 
SowHliifm  880. 
'^     "  Ul. 

^,^^  .Jk  wtofpillar.  311. 
8|iinBft,186. 

ptiniilo&L  404. 
Mlietfo&L490. 
mmftft  186. 
vanlioaUai,  18^490. 
*  r^roffin^  186. 
_,J06. 
-        .W4. 
teoee,  DoQ^M,  872. 


1^  .181t.808. 


beoOe,  214, 808. 

viflNMI,  10. 

SldUe  «sr,  808. 

Stalk  boraii  107. 

8t«rt»  B.  A»  l^ooe,  Q.  £.,  ami  FtnM, 

H.  T.»  826. 
Bute  aniMfy  lawi  of  OklalinnMi  «od 

tlMir  flffeel,  82-84. 
BlMiii  qvaying  oatfili  40. 
SlOTMi,  J.  P.,  108. 
SHctoQOtiM  iwffffniatWj  202.  208. 
etrawbamr,  07,  08,  1«^  216,  278,  801, 

root  louse.  215. 
Striped  cucumber  beetle,  180,  214. 

garden  caterpillar,  303. 

maple  worm,  211. 
Stropharia  semiglobata,  205. 
Sturmia  inquinita,  291. 
Sugar,  230,  208,  269. 

cane,  213,  272,  361. 

cane  beetle,  213. 

cane  iniiectH,  213. 
Sulfate  of  nicotine,  31.  209,  210. 
Sulfid  of  aixenio,  29,  30.  31. 
Sulphur,  17,  432;  dioxid,  142. 
Sulphuric  arid,  86,  199. 
Sun  HcaJd,  33.  189. 
Sunflower,  151,  168. 
8u|)er|nira.MitiHm;  Important   factor  in 
the  natural  control  of  insecta, 
88-97. 
Sweet  alysimm,  184. 

potato  borer,  214. 
Sweet eno<l  amenicala,  171. 
Sycamore,  413. 
Svmmerinta  albif nmi<,  148. 
Symonij.  T.  B.,  236-241. 
SymphoricarpUH  racemo«a«»,  376. 
Syrpnid  flien,  374. 

arruatUM.  374. 

opinator,  374. 

nbemi,  380. 


TabMHH^  217. 

iiteiL  802a  iHWHitkni  and 
Tadiyptmlliia  (AnflHTiiftWM)  mmmU* 

giblNii.  dSr. 

Tunam,  186. 

Tude^o^l68»  48Q,  486. 

TumiiL  280. 

Tar,  80. 

Tunklied  piaat4mg^  477-479. 

TMor,  K.  P.,  107. 

TOewwma  gmptjB^  800^  808. 

Tampwatma^  67. 

Teauwnitim  ami  inaaot  mm^  llS-* 

14a 
TflMbtio  molitor,  120. 
Tcoebcioldfla    mauiitaiiioiM^  60^  SI4» 
Ite-fined  potato  bootlt  in  MoiiImmi» 

178-170. 
Tenodoffa  ilnfluia,  274. 
Tetiaehloride  ol  eaibon,  104. 
Tetnoydiiis  l>hnaon1atiia,   181,    1W» 
bimaeuktus  ami  Bryofaia  pmUtk 
fife  faJMoiy  ami   oontvol^ 


Si.   ma 
480-484. 


TetraitieliiiiL  200. 

aqianf^268. 

huBteir468,  460. 

Tnimttw?tni4fff**s  267. 
Texas  fever  tick,  333. 
ThecodiplosLB  quercifolia,  353. 
Theobald,  F.  V.,  107. 
Theronia,  90. 
Thi«tle,  166.  404. 
Thoman,  Cyrus,  383. 
Thompson,  W.  R.,  283-295,  436. 
Thnp8  tabaci,  182.  183,  214. 
Tiger  lily,  166,  168. 
Tina  americana,  367,  376. 
Timber,  27. 
Timothy,  503. 
TituM,  E.  G.,  45^70. 
Tobacco,  135,  181,  198,  199,  200,  201, 
202. 

extracti*,  207. 

wa^te,   361. 

worm,  434. 
Tomato,  165,  167,  168,  182. 

worm,  434. 
Tomicutf  typographus,  121. 
Tortrix  citrana.  402. 
Toxoptera,   116. 

graminum,  135. 
Treacle,  267. 

Tribolium  ferrugineum,  49,  214. 
Tricholyga  grandis,  288.  289. 
Trifolium  hybridum,  459. 

incamatum,  459. 

pratense,  459. 

repena,  459. 
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Truck  crop  insects,  214. 
Trypeta  pomonella,  140. 
Tuberculosis,  234. 
Tulip,  377,  380. 
Turkeys,   148. 
Turnip.  357. 
Tussock  moth,  292,  473. 
Twig  bUght,  236. 

spot,  236. 
Tychea  brevicomis,  410. 
Tyloderma  foveolatum,  453. 
Typhlocyba  rosse,  169. 
Typhoid  fly,  303. 

Ulmus  americana,  376. 
Uranotes  melinus,  213. 
Urtica  holoserica,  380. 

Valsa  leucostoma,  236. 

Van  Slyke,  L.  L.,  Hedges,  C.  C,  and 

Bosworth,  A.  W.,  325. 
Varichseta  aldrichii,  288,  289. 
Variegated  cutworm,  181,  182. 
Vegetables,  82. 
Velvet  leaf,  150,  151,  152. 
Vermorel  nozele,  40,  172,  173,  174,  175, 

176,  177. 
Viburnum,  185,  273. 
Vicia,  380. 

\'illosa,  459. 
Vinca  major,  380. 
Voilet,  cultivated,  377. 
Vitis,  372. 

Walking  stick,  479,  480,  481. 
Walnut,  146,  367,  376,  402. 

caterpillar,  216. 
Wandering  Jew,  402. 
Washburn,  F.  L.,  6^71,  162-168. 
Water  tower  apparatus,  41. 


Webster,  R.  L.,  387,  502-504. 
Weevils  of  economic  importance,  356- 

66. 
Weldon,  G.  P.,  430-434. 
West,  James  Alexander,  384. 
West  Indian  peach  scale,  215. 
Whale  oil  soap,  60,  61. 
Wheat,  116,  154,  377. 

hesA  army-worm,  503. 
Wheeler,  W.  M.,  324. 
White  ermine  moth,  32. 

fly,  216,  317,  396. 

grubs,  434. 

legged  black  flv,  27. 

marked  tussock  moth,  39,  88,  96, 
185. 
WUd  pignut,  216. 

service  tree,  158. 

swe^  pea,  459. 
WUlow,  347,  354,  375,  380,  402,  403, 
415,  493. 

scale,  103,  159,  162. 
Winthemia  quadripustulata,  291. 
Wireworms,  303. 
Woglum,  K  S.,  85-88. 
Woodworth,  C.  W.,  470-473. 
Woolly  aphis,  68,  186,  215,  225,  430. 

mapte  leaf  scale,  436. 

Yellow  dock,  405. 
Yothers,  W.  W.,  317-319. 

Zabrus,  97. 

Zea  mays,  116. 

Zebra  caterpillar,  185. 

Zeuzera  pyrina,  436. 

Zinc  arsenate,  473. 

Zixia  aurea,  493. 

Zygobaris  xanthoxyli,  453. 

Zygobothria  nidicola,  288,  290;  292. 


TWENTY-THIRD  ANNUAL  MEETING  OF  THE  AMERICAN 
ASSOCIATION  OF  ECONOMIC -ENTOMOLOGISTS 

Minneapolis,  Minnesota,  December  28-29,  1910 


The  twenty-third  annual  meeting  of  the  American  Association  of 
Economic  Entomologists  will  be  held  at  Minneapolis,  Minn.,  on 
Wednesday  and  Thursday,  December  28  and  29,  1910.  The  sessions 
will  open  at  10  a.  m.,  Wednesday,  in  Room  24,  School  of  Mines  Builds 
ing  of  the  University  of  Minnesota.  At  1  p.  m.  a  joint  session  will 
be  held  with  the  Entomological  Society  of  America  and  on  the  fol- 
lowing day  sessions  will  be  held  in  the  same  room  at  10  a.  m.,  and  1 
p.  m. 

If  the  weather  is  favorable  and  the  members  desire  it  one  of  these 
sessions  can  be  transferred  to  the  Minnesota  Agricultural  College. 
This  arrangement  will  give  the  members  an  opportunity  to  inspect 
the  buildings  and  equipment  of  the  college  and  to  examine  the  labor- 
atory and  equipment  of  the  state  entomologist  of  Minnesota.  This 
matter  will  be  decided  at  the  first  session  on  Wednesday  morning. 

Other  Meetings 

The  American  Association  for  the  Advancement  of  Science  and 
its  affiliated  societies  will  hold  meetings  throughout  the  week  at  the 
University  of  Minnesota. 

The  Entomological  Society  of  America  will  meet  on  Tuesday, 
December  27,  and  in  joint  session  with  this  association  on  Wednes- 
day, December  28,  at  1  p.  m.  The  public  lecture  held  by  the  society 
will  be  delivered  by  Prof.  F.  L.  Washburn,  state  entomologist  of 
Minnesota,  on  Wednesday  evening.  At  the  close  of  this  meeting  an 
informal  smoker  will  be  held  in  the  Dyckman  hotel. 

The  Association  of  Horticultural  Inspectors  will  meet  at  8  p.  m., 
Thursday,  and  the  sessions  will  be  continued  on  Friday. 

Hotel  Headquarters 

The  hotel  headquarters  of  this  association  and  the  Association  of 
Horticultural  Inspectors  will  be  at  the  Dyckman,  on  Sixth  Street 
between  Nicollet  and  Hennepin  Avenues.  Rates,  $1.50  to  $4.00  a 
day  on  the  European  plan.  Our  headquarters  are  located  in  the 
block  adjoining  the  Radisson,  the  hotel  headquarters  of  the  Amer- 


ican  Association  for  the  Advancement  of  Science.  Members  are  urged 
to  secure  hotel  reservations  in  advance,  as  the  hotel  management 
request  that  reservations  should  be  made  at  least  ten  days  before  the 
meeting. 

RallroAd  Rates 

All  railroad  lines  have  declined  to  grant  reduced  rates  for  the  meet- 
ing. 

Announeement  Concemlnf  Pfogrmm 

A  full  program  of  the  meeting  will  be  published  in  the  general 
program  issued  by  the  American  Association  for  the  Advancement 
of  Science.  Each  member  attending  the  meeting  on  payment  of  duet 
will  be  furnished  with  the  official  button  of  the  association  and  a  special 
program  of  the  meeting. 

In  accordance  with  the  action  of  the  executive  committee  symporia 
have  been  arranged  on  "  Present  Methods  of  Teaching  Entomology  " 
and  on  "  Spraying  Machinery — Its  Present  Desirable  and  Undesir- 
able Features."  These  subjects  will  be  presented  by  some  of  the  beat* 
known  entomologists  of  this  country  and  will  be  a  special  feature 
of  the  meeting.  In  connection  with  the  symposium  on  spraying 
machinery,  members  are  requested  to  bring  to  the  meeting,  for  exhibit 
or  (hnnoiistnition,  any  spraying  devicos  whirh  have  given  superior 
results  and  to  conie  prepared  to  join  in  a  full  discussion  of  lx>th  of 
th(»se  inij)ortant  subjects. 


PROGRAM 

He|>ort  of  the  secretary. 

l{e|)(>rt    of   the   cnnunitttH'   on   nomenclature,    Mr.    Herl>ert    Osl><>m, 

cliairinMii.  ( 'oluinhus,  ()lii<». 
Ht'port   i)f  tin*  committee  on  testing  i>ro])rietary  insecticides,   hy   E. 

I).  SaiKJrr^on.  chairman,  Morgantown,  W.  \'a. 
Hfpoit    (.f  thr  (Munmittrc  on  affiliati(>n,   hy   Mr.   Lawrence   Bruner, 

chairman.  Lincoln,  Xeh. 
Hr|>t»rt   of  tiie  cxccJitive  committee,  hy  President   E.  D.  Sanderson, 

Mnrgantnwn.  \\'.  \'a. 
Appoint mrnt  of  ci)mmittees. 
Mi>ct'lhinrou<  husiness. 
N<*\v  hu^int'v^. 

Annual  .Khlrr^-^  of  thr  pr« -^ident,  hy  1*].  I).  Sanderson,  Morgantown, 
W.    \  :i..    '■  Thr   Work  of  the   .\merican   Association  of   Economic 

IjitomoJM^ists.'* 


Reading  of  Papers 

''Economic  Entomological  Investigations  Now  Under  Way,"  by  T.  J. 
Headlee,  Manhattan,  Kansas. 

"Farm  Methods  for  Controlling   Southern  Field  Crop  Insects,"  by 
A.  F.  Conradi,  Clemson  College,  S.  C.     (20  minutes.) 

A  discussion  of  fall  and  winter  cover  crops,  clean  cultivation  on  low  lands,  effects 
of  terracing  and  methods  of  spring  forcing  of  field  crops. 

''Economic  Importance  of  Stictocephdla   sp.,"  by  Herbert  Osborn, 
Columbus,  Ohio.     (7  minutes.) 

Records  of  occurrence  of  Stictocephala  on  cultivated  crops  and  some  notes  on  mode 
and  extent  of  injury. 

"  Studies  on  the  Cabbage  Maggot,"  by  W.  J.  Schoene,  Geneva,  N. 
Y.     (15  minutes.) 

Habits  and  life  history  in  New  York  State. 

"  Habits  of  the  Cabbage  Aphis  with  Suggestions  for  its  Control," 
by  Glenn  W.  Herrick,  Ithaca,  N.  Y.     (10  minutes.) 

"  Fatal  High  Temperature  for  the  Control  of  Mill  Insects,"  by  George 
A.  Dean,  Manhattan,  Kan.     (10  minutes.) 

The  results  of  several  experiments  in  heating  a  flour  mill  to  temperatures  that  proved 
fatal  to  the  insects  infesting,  it. 

Adjournment. 

Pirogram 

Tuesday,  December  28,  1  p.  m. 
Joint  session  with  the  Entomological  Society  of  America. 

Readini;  of  Papers 

*'  Some  Notes  on  the  Pear  Slug,  Eriocampoides  limacina  Retz,"  by 
R.  L.  Webster,  Ames,  Iowa.     (10  minutes.) 

"  Summary  of  the  Food  Habits  of  American  Gall  Midges,"  by  E.  P. 
Felt,  Albany,  N.  Y.     (10  minutes.) 

"Locomotion  of    Certain   Young  Scale  Insects,"  by  H.  J.  Quayle, 
Whittier,  Cal.     (8  minutes.) 

An  account  of  experiments  on  the  rate  and  distance  of  travel  of  the  active  young 
of  the  Black,  Purple  and  Red  scales  over  smooth  surfaces,  sand  and  orchard  soil. 


''Lopomoticm  of  the  Lanra  of  Cabtoma  iyeipJkmltty''  by  iu  F.  Buat» 
geiSy  Mdrofle  Highlaitdiii  Man.    (7 


Seooid  of  tbe  diftanee  trftTvlled  by  *  larva  of  tlik  ipedet  C^ 
onia  Ha  death,  no  food  liaYing  ben  loniUbed,  and  the  nediDd  of  eeevlaK  ttio 
data. 


''The  Effect  of  Certain  Oaaea  and  Ineectiddea  upon  the  AelMtgr 
and  Reqiiration  of  Inaecta»''  by  George  D.  Shafer» 
Mich.    (35  minutea.)    (CSuyrte  <rf  apparatua  and  data  tablet.) 

A  pfeeentation  of  the  ranMi  obMaed  hi  a  etody  of  the  eileet  of 
and  fmontiflidwi  i^on  the  aetlvity  and  vB^iinition  of  ioaeeta  ae 
their  nonnal  aetivi^  and  raipiratkwi.   The  atudy  hae  been  made  to  dbtaln 

if^ffi^  f^nf^  ^111  hflip  In  dftffidff^  the  uttBiilwi^  **  Hffff  dft  hwwtlijtifet  IrfWr 


'Instructional  Methods  in   Economic  Pamritoloor  with 
to  Califomifti''  by  W.  B.  Hermea,  Berkeley^  CaL    (10  ndantanO 

Neede  of  the  student  and  the  state  in  a  ield  of  vast  in^MirtaBee  to  psMe 
and  animal  indostqr. 


On  'The  Preaent  Methods  of  Ttechfaig  Entomology/' 
Papers  by  J.  H.  Comstock,  Ithaca,  N.  Y. 

H.  T.  Femald,  Amherst,  Mass. 

Herbert  Osbom,  Columbus,  Ohio. 

Lawrence  Bruner,  Lincoln,  Neb. 
The  discussion  will  be  opened  by  the  following  members,  and 
general. discussion  will  follow: 

John  B.  Smith,  New  Brunswick,  N.  J. 

S.  A.  Forbes,  Urbana,  111. 

V.  L.  Kellogg,  Stanford  University,  Cal. 
Adjournment. 


Thursday,  December  29,  10  a.  m. 
Discussion  of  the  presidential  address. 

Readini;  of  Papers 

"Methods  of  Securing  the  Fertilisation  of  Clover  by  Means  of  Bmn* 
ble  Bees  in  Experiments  with  Bruchophagus  funebris,**  by  P.  L* 
Washburn,  St.  Anthony  Park,  Minn.     (10  minutes.) 


"Apparatus  for  the  Study  of  Subterranean  Forms/'  by  S.  J.  Hunter, 
Lawrence,  Kan.     (10  minutes.)     Lantern  slides. 

"A  New  Sawfly  Enemy  of  the  Bull  Pine  in  Nebraska,"  by  Myron  H. 
Swenk,  Lincoln,  Neb.     (15  minutes.)     Lantern  slides. 

A  brief  account  of  the  ravages  and  natural  enemies  and,  in  part,  the  life-history  of 
a  new  Lophyrine  enemy  of  Pinus  ponderosa  scopulorum. 

"Notes  on  the  Larch  Sawfly  in  Minnesota,"   by  A.  G.  Ruggles,  St. 
Anthony  Park,  Minn.     (10  minutes.) 

An  account  of  the  range  of  the  species  and  the  damage  done  in  Minnesota,  with 
notes  on  the  enemies,  both  insect  and  fungus. 

''AsoUa  and  Mosquitoes,"  by  John  B.  Smith,  New  Brunswick,  N.  J. 
(10  minutes.) 

Account  of  investigations  made  in  Germany  and  Holland  on  the  ecology  of  Azolla 
species,  and  the  effect  on  mosquito  breeding. 

"Anti-Mosquito-Malaria    Campaigns     in    California — Methods    and 
Results,"  by  W.  B.  Hermes,  Berkeley,  Cal.     (15  minutes.) 

A  brief  review  of  the  anti-mosquito  campaigns  carried  on  under  the  direction  of  the 
writer  during  the  year  1910. 

"Oviposition  among  Tree  Crickets,"  by    P.  J.  Parrott,  Geneva,  N. 
Y.     (10  minutes.) 

Studies  of  three  common  species  as  to  egg-laying  habits. 

"Some   Notes  on   Injurious  Leaf  Hoppers,"    by   Herbert   Osborn, 
Columbus,  Ohio.     (10  minutes.) 

A  discussion  of  some  of  the  species  destructive  to  cultivated  crops. 

**Notes  on  the  Wheat-Head   Army- Worm,    Meliana  albilinea  Hbn., 
as  a  Timothy  Pest,''  by  R.  L.  Webster,  Ames,  Iowa. 

Notes  on  the  life-history,  habits,  food  plants,  natural  enemies  and  control  of  the 
insect. 

Adjournment. 


Tkundan,  Deesmber  29, 1  ]>•  m. 


On  ''Spraying  IfMhinarjr^-Iia  Prawnt  Desinible  and  UndMirnbte 

Features." 
Pliers  by  E.  D.  Balli  Logan,  Utah. 

A.  L.  Quaintanee,  Washington,  D.  C. 

L.  H.  Worthley,  Boston,  Mass. 

K  L.  Woraham,  Atlanta,  Ga. 
The  discusrion  will  be  led  by  the  following  members: 

T.  B.  Symons,  C!ollege  Park,  Md. 

T.  J.  Headlee,  Manhattan,  Kansas. 

E.  P.  Felt,  Albany,  N.  Y. 

E.  P.  Taylor,  Grand  Junction,  Colo. 

W.  E.  Britton,  New  Haven,  Conn. 
A  general  discussion  will  follow  and  an  opportunity  will  be  offered 
for  the  exhibition  and  explanation  of  new  or  improved  spraying  de- 
vices that  may  be  submitted  by  the  members  of  the  Assodation. 

Reading  of  Pitpera 

''Some   Ways  of   Getting   Entomological    Information   Before   the 
Public,"  by  H.  A.  Gossard,  Wooster,  Ohio.     (To  be  read  by  title.) 

"  Some  Properties  that  Make  Lime  and  Sulfur  Wash  Effective  in 
Killing  Scale  Insects/'  by  George  D.  Shafer,  East  Lansing,  Mich. 

(15  minutes.) 

The  n'Ttult.s  of  ('xi>erimentfl  that  scorn  to  point  out  the  propcrtiofl  of  the  lime  and 
rtulfur  w:ish  tliat  make  it  effective  in  killing  Bcale  insects. 

"Life  History  of  the  Rice  Weevil  (Calandra  oryza  L.)  in  Alabama^" 
by  W.  K.  Hinds,  Auburn,  Ala. 

"Spraying  with  Lin.s<*od  Oil  Wash  for  the    Oyster  Shell  Scale/'  by 
R.  L.  Wt'bster,  Ames,  Iowa.     (2  minutes.) 

A  hri<?f  iircount  of  a  Hucconsful  treatment  of  the  oyster  sholl  scale  with  a  llnaecd  oU 

enmlMon. 

'^{esults  of  Ti*st  Sprayings  fur  (iloomy   and  Kuonymus  Scales/'  by 
Z.  P.  Metcalf.  Kaleigh,  X.  C.     (10  minutes.) 

A  brief  Huminary  uf  thi*  reiiultsi  of  two  yearn'  test^  attains t  these  insects. 


*'The  Terrapin  Scale  in  Maryland,"  by  T.    B.  Symons  and  E.  N. 
Cory,  Ck)llege  Park,  Md.     (10  minutes.) 

DiBcussion  of  this  scale  in  Maryland,  injiuy  it  is  doing  and  results  of  experiments 
for  its  control. 

*'The  Woolly  Aphis,  Schizoneura  lanigera,^*  by  S.    J.  Hunter,  Man- 
hattan, Kansas.     (10  minutes.) 

Additions  to  its  life  history  and  behavior;  experiments  in  control. 

*'New  Data  on  the  Apple  Maggot,"  by  W.   C.  O'Kane,  Durham,  N* 
H.     (5  minutes.) 

Brief  summary  of  some  of  the  results  secured  in  the  past  summer's  work  at  the  New 
Hampshire  Station. 

"Some  Results  from  Spraying   for  the  Codling  Moth,"  by  R.  W. 
Braucher,  Douglas,  Mich.     (20  minutes.) 

An  analysis  of  some  of  the  results  obtained  in  spra3ring  for  the  codling  moth  and 
some  conclusions  and  problems  to  be  drawn  from  them. 

"Notes  on  the  Egg  Laying  Habit  of   Sanninodea  exitiosa  Say,"  by 
E.  N.  Cory,  College  Park,  Md.     (7  minutes.) 


it 


A  Co-operative  Experimental  Field    System,"  by  A.  F.  Conradi, 
Clemson  College,  S.  C.     (10  minutes.) 

A  discussion  showing  the  necessity  of  such  a  system  imder  South  Carolina  condi- 
tions and  the  method  by  which  it  is  carried  out. 

"Notes  on  Some  Insects  Injurious    in  Nebraska  During  1910,"  by 
Myron  H.  Swenk,  Lincoln,  Neb.     (10  minutes.) 

Remarks  on  several  cases  of  insect  damage  of  a  severe  or  imusual  character. 

"Entomological    Re\dew  of   the  Year  in  Ohio,"  by  H.  A.  Gossard, 
Wooster,  Ohio.     (To  be  read  by  title.) 

Reports  of  committees. 

Miscellaneous  business. 

Election  of  officers.  • 

Fixing  time  and  place  of  the  next  meeting. 

Adjournment. 

A.  F.  Burgess,  Secretary,  E.  D.  Sanderson,  Prendent, 

Melrose  Highlands,  Mass.  Morgantown,  W.  Va. 


8 

NINTH  ANNUAL  MEETING 
ASSOCIATION  OF  HORTICULTURAL  INSPECTORS 

Minnfiapolis,  Deeember  29  ami  80,  1910 


Fir$i  Session  —  Thur$day  8  p.  m. 
ParlorSi  Dyckman  Hotel 


Organiiation. 

President's  annual  address,  F.  L.  Washburn,  St.  Anthony  Parte,  Miniu 
Report  of  committee  on  aflUiation,  T.  B.  Symons,  College  Park,  Md. 
Report  of  committee  on  permanent  organisation,  G.  G.  Atwood^ 

Chairman,  Albany,  N.  Y. 
Miscellaneous  business. 

Second  Session  — Friday  10  a.  m. 

Room  23,  School  of  Mines  Building,  State  University 

Call  to  order. 

Discus8ion  of  president's  address. 

**New  York  XurscTy  Ins|)eetion,''  G.  G.  Atwood,  Albany,  N.  Y. 

"European  Conditions  in  1910  and    General  Inspection  Prospects,*' 

L.  ().  Howard,  Washington,  D.  C. 
"A  Practical  Meth<Ml  of  Inspecting   Imported  Seedlings,"  etc.,  T.  B. 

Synions,  College  Park,  Md. 

Third  Setfuion  — Friday  1  />.  w. 
Call  to  order. 

**The   Pr:u'ticahility  of    Nurs<»ry  Quarantine  Stations  in   Differont 

States."  A.  H.  Conradi,  Clenison  College,  S.  ('. 
'The  Health  of  Plantsas  Kelateilto  Inst»cts,  '  J.  B.  S.  Norton,  College 

Park,   Md. 
"Report  of  (Nmunittee  on  Treatment    of  Infested  Nurserj'  Stock  in 

Different  States,'*  Franklin  Sherman,  Jr.,  Kalei^h,  X.  C. 
'^Results  of  Kxperinients  in  Dipping    Trees  and  Fumi|cating  Peach 

Bufis/*  T.  B.  Symoiis  and  E.  N.  Cory,  CtilleRe  Park,  Md. 
Report  of  ronunittec*  (»n  national  leKi'^lntion. 
KI(*ction  of  ofHriTs. 
Miscellaneous  husiness. 
Adjournment. 


9 


Questions  for  Discussion 


1.  The  Kind  and  Form  of  Information  Concerning  Individual  Nur- 

series to  be  Furnished  by  an  Inspector  to  Inspectors  of  other 
States. 

2.  What  is  the  Opinion  of  State  Inspectors  Regarding  the  Sale  of 

Strawberry  Plants  from  Districts  Known  to  be  Infested  with  the 
Strawberry  Root  Louse? 

3.  What  is  the  B^st  way  to  Treat  Nursery  Stock  Infested  with  the 

San  Jos6  Scale  where  such  Stock  is  to  be  planted  in  Infested 
Orchards  or  sections,  the  owners  of  which  do  not  regard  San 
Jos6  Scale  Infestation  Serious,  they  having  adopted  adequate 
spraying  methods  for  its  control. 

4.  Assuming  that  Nurserymen  may  demand  that  their  trees  shall  be 

treated  for  San  Jos6  Scale  instead  of  being  destroyed  what  formu- 
la for  treatment  should  be  employed? 

5.  Why  does  Fumigation  with  Hydrocyanic-acid-gas  occasionally  fail? 

6.  Will  dipping  nursery  trees  in  lime-sulfur  solution  prove  effective? 

If  so,  should  roots  be  immersed? 

7.  What  action  should  be  taken  by  Horticultural  Inspectors  in  refer- 

ence to  Imported  Bulbs,  Herbaceous  and  Green  House  Plants. 

8.  What  progress  has  been  made  in  barring  Wormy  and  Scale  Infested 

Fruits  from  the  Markets  in  Different  States? 

9.  What  is  the  present  state  of  Crown  Gall  on  Apple? 

A.  Relation  of  Crown  Gall  and  Hairy  Root. 

B.  Prevention  of  this  disease  in  the  Nursery. 

C.  Inspection  and  Requirements  for  Crown  Gall. 

D.  Contagiousness. 
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PROTECT  GARDEN  AND  ORCHARD 
AGAINST  THEIR  ENEMIES 


Every  apple  destroyed,  every  potato  plant  eaten,  is  money  lost. 
Protecting  them  is  protecting  your  profits.  Don't  waste  time  and 
labor  on  ineffective,  uncertain  solutions.  Use  only  the  best  "Electro** 
Brands.    They're  the  most  economicsd*:' 

^^  Electro^  Arsenate  of  Lead  Powder 

sticks  longest,  kills  quickest  and  is  the  safest  and  most  economical 
insecticide  for  potato  bugs,  codling  moths,  and  all  leaf-eating  insects. 

One  pound  of  "Electro"  is  equal  to  two  pounds  of  any  other 
make  because  it  contains  the  highest  percentage  of  arsenic  (guaranteed 
to  contain  30%  arsenic).  You  do  not  pay  for  water  when  you  buy 
"Electro"  Powder.  Immediate  action  is  assured  by  the  large  amount 
of  arsenic  in  "Electro." 

"Electro"  remains  in  suspension  longest,  hence  does  not  settle  in 
lumps  and.  choke  spray  pumps.  It  stays  mixed  so  that  every  drop  of 
spray  contains  the  right  amount  of  arsenate  of  lead.  **  Electro"  does 
not  wash  off  after  (lr>'ing,  lx?causc  it  settles  into  the  tissue.  It  con- 
tains less  than  '2  of  i'^^^'  water  soluble  arsenic,  making;  it  ai>solutely 
harmless  to  the  lenderest  foliage. 

*'Kl€ctro^'  is  packed  in  from  1  Ih.  cartons  up  to  30a 
Ih.  hhls.  We  also  manufacture  **Klectro'*  Arse- 
nate    of  Lead    Paste    if  you    desire    this    form. 

""  Electro^^  Lime-Sulphur  Solution 

is  i-crt.iin  <Ii-.ith  to  S,in  Jdsc  mmIc  and  all  m.m1c  and  sucking  ins4i-t«4.  Wr  K^^rantce 
it  to  <*ont.iiM  the  iiiaxiintini  (K'n-cntaKi'  of  soliitilc  Milphiir  the  iiio>t  artivr  inM*\-t- 
icidc.  "|-'Jr(tn>"  KifiiC'Siilphiir  i<«  a  |XTf(i*tly  rU-ar  li(|iiifl.  whi(*h  is  to  \n:  ap|>lu-<J 
only  in  the  viintrr  mm^oms  and  cr>nforms  tu  the  rf((uiri'nu'nt!f  of  all  state  law». 
Washing  tin*  bark  with  it  inMin*s  a  sm<M>th.  healthy  growth. 

Packed  in  50-gal.  bbU:    30-tfal.  ^t  bbb;    5-gal.  and  1-fal.  cant. 

S*nil  for  full  information  on  Inith  .\r>enatc*  of  Lca<l  and  Limc-Sulphur. 
Don't  .It  trpt  Ml  1 1st  it  II  tcH  Imt  uriti*  us  if  \our  dealer  cannot  supply  >ou.     * 


VREELAND  CHEMICAL  CO. 

26  Dey  Street.  Hudson  Terminal  Bldg.       ^       New  York 

i*ft*tff  mfulinu  ihr  Juunuil  of  Frunmme  KutumtiliHjy  trhm  u-riti»g  to  (MliVTfi«rra. 


Niagara  Brand  lime  Salphar  Solution 

Has  proven  to  be  the  most  effective  and  economical  commercial  spray  material  man- 
ufactured, for  the  control  of  San  Jose  Scale,  Ojrster  Scale,  Scurfy  Scale,  apple,  peach, 
strawberry  aphis,  spiders  and  leaf  blister  mites  and  all  forms  of  sucking  insects,  at  the 
same  time  controlling  Apple  Scab,  Rots.  Blights,  Cankers,  Mildew,  Leaf  Rust  and  the 
various  fungus  diseases  of  the  orchard,  vineyard  and  garden. 

One  60-gallon  barrel,  costing  $11.00  F.  O.  B.  factory,  will  make  12  barrels  of  spray 
material  for  winter  use  and  30  barrels  for  summer  use. 

Does  not  freeze  nor  deteriorate  by  standing.  Mixes  with  hot  or  cold  water.  Does 
not  injure  pumps  or  clog  nozzles.  Quality  ana  quantity  guaranteed  by  the  manufac- 
turers. 

Try    Niagara   Brand  Arsenate  of  I,ead,  Tree  Borer  Paint,  Bordeanx 

ma^ara  Gas  Sprayer.  Ni&^&ra  ^FEyer  Co.,  BUddlepoft,  N.  Y. 


Der  allgemeinen  und  angewandten  Entomologie  >vie 
der  Jnsekhen-Biologie  gewidmeh 


^_  Werfvolle      ^^^  _^ 

Onginal  Abhandlungenaus  dem  Oesam^gebie^e 

UmFassende  jahrliche  Sammelreferafe  nach  Linzelgebiefen 

Die  ganze  Uterahjr  ersdibpfende  Berichte  Dn  vielseihger  Anzeigenleil 


AnsiditexemplarevOT€nderkDsicitfrft  I>QirisluphSdirpderSdK)nebqg-Bcrtin 


Thomsen  Chemical  Company 

M&^nufacturin|( 
Chemisty 

BALTIMORE,  MD. 


Manufacturers  of  the  following  specialties  for  spraying  purposes 

"ORCHARD  BRAND"  Soluble  Oil 
''ORCHARD  BRAND *"  Lime  Sulphur  Solution 
''ORCHARD  BRAND **  Anenate  Uad 
"ORCHARD  BRAND"  Bonleaux  Mixtun 
"ORCHARD  BRAND"  Boixieaux-Atsenate  Lead 

Mixture 


Write  for  Descriptive  Circular  and  Price  List 


Ptetue  mention  thf  Journal  of  Economic  Entomology  when  itriting  to  advertitert. 


ENTOMOLOGICAL  SUPPLIES 

Hand  SPECIMENS         w 
N«w  llluftrated  Catalogue  on  application  ^    \^ 

THE  KNY-SCHEERER  CO. 


GET    THE    BEST! 

A  Good  Spray  Pnmp  Bama  Big  ProSta 
and  Itaata  tor  Fears 

The  Eclipse 

is  B  good  pnmp.     As  practical  fruit  growers  we 
were  neing  common  sprayers  in  our  own  or- 
chards— found  their  defects,  and  invented  tlie 
I  Bclipee.   Its  success  forced  us  to  manufacturing 

i  on  a  large  scale.    Vou  take  no  chances.    We 

\  have  done  all  the  experimenting.     Large,  fully 

'  illustrated   Catalog  and   Treatise  on  Spraying 


Morrill  &  Morley 

BcNTON  Harbor,  Michigan 


Save  Your  Trees  ■"'"" 

Jo»  SoIf  ud  otbcr  destmctlTe  pansltu     1 
with  ,.  -.pi»ying  Klutlnn  of                             1 

eood's  Caustic  P«laah  Whale-OII  Soap  N«.  8 

1 

Sure  dentil  to  Insect*.    No  sulphur,  Mlt 
plintlire.    In«ectlclde«nd  FcrtllWr  omb 
byllieU.S.Dep't  of  Agriculture.    AIbo 

Rnain  Fish  Oil  Soap 

for  Bpisylng  Cranberrj 

Ttnes,  Gr»i.«  vine*,  el«. 

JAMES  GOOD. 

Original  Marker 

93MI  N.  Front  StrfNrt 

PhflMklpUa,  p..    1 

Bcud  for  Booklet  on 

Plant  niseue»-Fi«e 

1 

PUaie  menfiim  Ihe  Jaurnat  o/  Economic  Entomotogy  tchen  loriting  to  odreHiieTt. 


TOBACCO-PRODUCTS 

INSECTICIDES 


The  foUowhig  are  unexcelled  iu  their  respective  classes: 

TOBACCO-EXTRACT,  'I'^^^r 

"  '  Black  Leaf '  is  the  BEST  REMEDY  we  have  ever  found  for 
PLANT  LICE  "  (woolly  aphis,  etc., )  is  the  opinion  expressed  by 
the  IMta  Conoty  Fmit  Growers  Association  (Colorado),  which 
nsed  about  3,000  galloua  last  year. 

Dilution:   1  g&l.  of  "Black  Leaf  "  to6G  or  TO  gals,  of  water. 

Prof.  C.  P.  Gillette,  of  the  Colo.  Exp.  Station  recommends 
the  nse  of  a  combined  spray — "Black  Leaf"  and  Arsenate  of  Lead. 

FOR  SHEEP  AND  CATTLE  DIPPING,  "Black  Leaf"  lias 
by  far  the  largest  sale  of  any  proprietary  article  in  this  coantrj'. 

"Blick  Leaf"  ■■  (old  under  a  guarantee  fiven  to  the  U.  S. 
Gov*(  retfardiog  the  nicotine  (trength — thua 

ASSURING    UNIFORMITY! 

TOBACCO-PAPER,  ""^'i'"' 

For  Famigatiug  Greenhouses,  Hot-be<1s,  etc. 

SEE  Packed  in 

HO^^  special  fric- 

EASY  tion-top 

tins ;  pre- 
venting loss 
of  stren^h 
Uniform  by  evapo- 

Economicalt  ration 


TOBACCO-DUST, 


SPECIAL  GRADES 


for  special  ptuposes;  prepared  with  particular  regard  t 
taiuiiig  UNIFORMITY. 


Containing  40  per  cent,  of  Nicotine.    Low  price  a  feature. 


<•  TBE  KEMTDCKY  TOBACCO  PRODUN  CO,  UidivUle,  Ky. 


n  Itit  JoarruU  of  Economic  EtUonutJogy  when  writing  to  adrer 


XVI 

EXCHANGES. 

Ezchangeii  or  Wants  of  not  orer  three  linen  will  be  inserted  for  V  cents  ench  to  mn  na  Imm 
as  the  space  of  this  psjre  will  permit ;  the  newer  ones  beinK  added  and  the  oldest  beinjr  droHBM 
as  necessary.  Send  all  notices  and  cash  to  E.  D.  Sanderson,  MorKaatown.  W.  Va.,  bj  thm  imk 
of  the  month  precedinfc  publication. 


HORSEFLIES  of  the  Familj  Tabanids  desired  from  all  parU  of  Nortli 
America.    Material  determiui'd  in  exchange  for  daplicates. 

Jafl.  S.  Hiue,  O.  S.  U.,  Colnmhnii,  O. 


WANTED— Riley*8  fourth,  Revonth,  eightli,  and  ninth  Mimonri  Refiorta. 
Have  tirHt  and  third  to  offer  in  exchange  or  will  pay  casli. 

W.  D.  Hanter,  Box  208,  Dallas,  Tei 


WANTED— To  corrcKpond  with  thoK4>  dosiring  to  exchange  life-historj  w^ 
ri(>R  of  important  iiiHccts  for  CH*onomic  colU'ctions. 

W.  E.  Hinds,  Anbarn.  Ala.       j 

i 

WANTED— H(>portK of  tho  Stato  Entomologist  of  Illinois,  Nc».  2 
20.     I  have  for  oxcliango  Nom.  18  and  lU. 

C.  R.  OroHliy,  43  Ea8t  Are.,  Itliaca 

WILL  PAY  CASH  or  oxchang«»  for  ]>arts  0  and  10,  Vol.  IV,  Insect  Uffk   ] 

H.  F.  Wilson,  Borean  of  EntomokM^,  ' 

Wasliington,  D.  O. 


WANTED— Biillf*t ins Htin^an  of  Eiitomolt)g>-,  n<*w  Kerieti,  Nos.  2,  15,  21, 
TtH»hiiical  wri«'H,  N<>s.  1,  1,  o,  0,  7.     Will  jkiv  «»aH*h. 

Jhuh's  F.  /iiiiiiitT,  Hiin^aii  of  Entomology'. 

W.-ishingtun.  I>.  C. 

WANTKI)  Kxp  Sta.  H..-..r.l.  V..!  :J  Nn.  I  mnl  V.,!.  I  N,,.  :,;  TranK.  of  the 
Am.  Kii!  Sm-  Vi»U  'J  iiml  '.\:  I'dm-.  of  Km.  S«m-  of  Hlnladtlpliia.  Vttl.  2;  Ann. 
Kt'lits.  I'jit.  Sii-.  lit  niitan.i  No.  i.  :;.  ;.  ^;  I'ajMl.).  Vol.  *J  Nm.  "J.  .'{and  7.  Vol.  S 
Nn.  1.      Will  pa>  la^h  nr  i'X«-liaii>ri'. 

K     W.   HAKNKD. 

AKri'-iilrural  roilfge.  Miss. 

r;i-li  l..r  Iii-i.t  I.it.' :  I.  .*);  III.  II.  l.*:  IV.  ;  ^.  '.»  I«»;  V.  cimplWi';  VI, 
•  •••mil.  t'  .  ;il^«»  VI.  Nn-.  l.j.:;;  VII.  I:  <  iiih  ral  Iinli\.  liii  Kiit.<>.S.  Hals: 
Urnpi.-     :.  .'.::..•..  ^.  I-.'.    1  »-nj.>      J.  •.♦.  in.  II.  u.  \i\,  IS. -ji).  :;ii.  :;:;. 

K.  ('.   r.I.'-MMlM*.    i;..\   Jns.   Dallas.  T.xa*». 

I  i.tt-  :•  HI  •  \-  '.;iTiu''  t-'i"  rar»-  l»pnlt»i»iiTa  nr  «-*ili  npti  ra  Irmn  tin-  \' .  S.  nf  N.  A. 
sjn  I  liii- II-  ««t"  rill-  iiitrmtui'i-ii  N|ii-i-ii'^  (if  Miiiit  i<%-'ri-iii>iiiTa  *^iiifii>i.<4;  iilrto.  <»|M><*i» 
!iii  II- ••!  r  ii.    r.ii"»   iMirN-     l'nly|i)iyll:i  varmlo^a 

I'iiihp  i^tiiriiit.  :{1  Ka-*i  Mf    Airv  ,\vi..  Miilailflphia,  Ponn. 

BACK  NUMBERS  WANTED 

\\  t  wi.:  pjiy  •'.••  <i  lit-  I  .ii'li  tnr  Vnl.  I,  N'n.  *J.  and  '.\'t  <*tiits  rat'h  f«»r  Vol.  I, 
Nil'*.  .'1  aii'l  J.  fn  '  I'liij'l'  f«-  "•  t-       .\'idi«--'». 

Journal  of  Economic  Entomology.  Morgantown,  W.  Va« 


